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-The United States Department of Agriculture (USDA) prohibits discrimination in 
its programs on the basis of race, color, national origin, sex, religion, age, 
disability, political beliefs and marital or familial status. (Not al/ prohibited bases 
apply to all programs.) Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at 202-720-2600 (Voice and TOO). 
To file a complaint, write the Secretary of Agriculture, US Department of 
Agriculture, Washington, DC 20250, or call1-BOO-245-6340 (voice) or (202) 
720-1127 (TOO). USDA is an equal employment opportunity employer. 
ABSTRACT OF THE PLAN: 
This Watershed Plan-Environmental Assessment is to improve the surface and groundwater quality 
by reducing the agricultural contribution of heavy metals, salts, sediment, and nitrate contar ,ination. 
This will be accomplished through accelerated technical and financial assistance for the installation of 
on-farm land treatment measures. The measures are to reduce contaminants in the groundwater, 
surface water, and the Arkansas River to an acceptable level and protect the soil resource base from 
excessive irrigation induced erosion. 
Responsible Agency: 
USDA Natural Resources Conservation Service 
Title of Proposed Action: 
PL 83-566 Watershed Plan-Environmental Assessment 
Highline Breaks Watershed Project 
Location: 
Otero and Pueblo Counties, Colorado 
For Further Information Contact: 
Stephen F. Black State Conservationist 
USDA Natural Resources Conservation Service 
655 Parfet Street, oom E200C 
Lakewood, CO 80215-5517 
Phone: (303)236-2886 
Plan Status: 
Final Plan 
Watershed Agreement 
between the 
West Otaro Soil Conservation District 
East Otero Soil Conservation District 
Colorado State Soil Conservation Board 
(referred to herein as sponsors) 
State of Colorado 
and the 
Natural ReSOtlces Conservation S~!'Vice 
United States Department of Agricultllre 
(referred to herein as NRCS) 
Whereas, application has heretofore been made to the Secretary of Agriculture by the sponsors for 
assistance in preparing a plan for works of improvement for the Hjghline Breaks Watershed, State of 
Colorado. under the authority of the Watershed Protection and Flood Prevention Act (16 U. S. C. 
10001-1008); and 
Whereas, the responsibility for administration of the Watershed Protection and Flood Prevention Act , 
as amended, has be6n assigned by the Seaetary of AgricultlXe to NRCS; and 
Whereas, there has been developed through the cooperative efforts of the sponsors and NRCS a 
plan for works of improvement for the Hjghline Breaks watershed, State of Colorado, hereinafter 
referrGd to as the Watershed Plan - Environmental Assessment, which plan is annexed to and made 
a part of this agreement; 
Now, therefore, in view of the foregoing considerations, the Secretary of Agriculture, through NRCS, 
and the sponsors hereby agree on this plan and that the works of improvement for this project will be 
installed, operated, and maintained in accordance with the tenns, conditions, and stipulations 
provided for in this watershed plan and including the following: 
1. Cost-sharing rate for the establishment of enduring land treatment practices is 50 percent of the 
average cost of installing the enduring practices in the selected plan for the evaluation unit. 
Cost-sharing rate for the erosion control practice (poIyaaylamide) will be 50 percent of the 
actual cost not to exceed 50 percent of the specified maximum of $15.oo/Ac. The estimated 
total financial assistance cost for enduring and poIyaaylamide practices is $2,946,300. 
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2. The NRCS will assist the sponsors in providing technical assistance to landowners or opera,lJ(s 
to plan and install land treatment practices shown in the plan. Percentages of technical 
assistance costs to be borne by the sponsors and NRCS are as follows: 
Works of improvement Sponsors NRCS 
(Percent) (Percent) 
land treatment practices 100 
Estimated technical assistance 
costs 
(Dollars) 
$1,685,700 
3. The sponsors will obtain applications from owners of not less than 30 percent of the land in the 
problem area, indicating that they will carry out the plamed land treatment measures. These 
applications will be obtained before the first long-term land treatment contract is executed. 
4. The sponsors will obtain agreements with landowners or operators to operate and maintain the 
land treatment practices for the protection and improvement of the watershed. 
5. The sponsors and NRCS will each bear the cost of project administration that each incurs, 
estimated to be $16,900 and $320,300, respectively. 
6. The cost of relocation payments in connection with the displacements under the Uniform Act will 
be shared by the sponsors and NRCS as follows: 
Sponsor 
Percent 
Relocation Payments 43.6 
NRCS 
Percent 
56.4 
Estimated relocation 
payment costs· 
Dollars 
a 
7. The sponsors will acquire, or ensure that the landowners or water users have acquired, such 
rights pursuant to State law as may be needed for the installation and operation of the works of 
improvement. 
8. The costs shown in this plan are preliminary estimates. Final costs to be borne by the parties 
hereto, will be the average costs incurred in the installation of works of improvement or an 
approved variation. 
9. This agreement is not a funck>bligating document. Financial and other assistance to be 
furnished by NRCS in carrying out the plan is contingent upon the fulfillment of applicable laws 
and regulations and the availability of appropriations for this purpose . 
• Investigation of the watershed project area indicates that no displacements will be involv .. d under prescnt conJilion.~ . 
However, in the event that ctisplacement becomes necessary at a later date, the cost of the reio('alion assistann' anJ 
payments will be cost shared in accordance with the percentages shown. 
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10. A separate agreement will be entered into between NRCS and sponsors before either party 
initiates work involving funds of the ot er party. Such agreements will set forth in detail the 
financial and working arrangements and other conditions that are applicable to the specific 
works of improvement. 
11 . This plan may be amended or revised only by mutual agreement of the parties hereto, except 
that NRCS may deauthorize or terminate funding at any time it determines that the sponsor has 
failed to comply with the conditions of this agreement. In this case, NRCS shall promptly notify 
the sponsor in writing of the determination and the reasons for the deauthorization of project 
funding, together with the effective date. Payments maOb to the sponsor or recoveries by NRCS 
shall be in accord with the legal rights and lial)ilities of the parties when project funding has been 
deauthorized. An amendment to incorporate changes affecting a specific measure may be 
made by mutual agreement between NRCS and the sponsor(s) having sp'4cific responsibilities 
for the measure involved. 
12. No member of or delegate to Congress, or resident commissioner, shall be admitted to any 
share or part of this plan, or to any benefit that may arise therefrom; but this provision shall not 
be construed to extend to this agreement if made with a corporation for its general benefit. 
13. The program conducted will be in compliance with the nondiscriminatio'l provisions as contained 
in Titles VI and VII of the Civil Rights Act of 1964, as amended, the Civil Rights Restoration Act 
of 1987 (Public Law 100-259) and other nondiscrimination statutes, namely, Section 504 of the 
Rehabilitation Act of 1973, Title IX of the Education Amendments of 1972, the Age 
Discrimination Act of 1975, and in accordance with regulations of the Secretary of Agriculture (7 
FR. 15, Subparts A & B), which provide that no person in the United States shall, on the grounds 
of race, color, national origin, age, sex, religion, marital status, or handicap be excluded from 
participation in, be denied the benefits of, or be otherwise subjected to discrimination under any 
program or activity receiving Federal financial assistance from the Department of Agriculture or 
any agency thereof. 
14. Certification Regarding Drug-Free Wort<place Requirements (7 CFR 3017.Subpart F.) 
By Signing this watershed agreement, the sponsors are providing the certification set out below. If it 
is later determined that the sponsors knowingly rendered a false certification, or otherwise violated 
the requirements of the Drug-Free Workplace Act, the NRCS, in addition to any other remedies 
available to the Federal Govemment, may take action authorized under the Drug-Free Workplace 
Act. 
Controlled substance means a controlled substance in Schedules I through V of the Controlled 
Substances Act (21 U.S.c.. 8 '12) and as further defined by regulation (21 CFR 1308.11 through 
1308.15); 
Conviction means a finding of (induding a plea of nolo contendere) or imposition of sentence, 
or both, by any judicial body charged with the responsibility to determine violations of the Federal or 
State criminal drug statues; 
Criminal drug statute means a Federal or non - Federal criminal statute involving the 
manufacturing, distribution, dispensing, use, or possession of any controlled substance; 
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Employee means the employee of a grantee directly engaged in the performance of work 
under a grant, including: i all direct charge employees; ii all indirect charge employees unless their 
impact or involvement is insignificant to the performance of the grant; and iii temporary personnel 
and consultants who are directly engaged in the performance of work under the grant and who are on 
the grantee's payroll . This definition does not include workers not on the payroll of the grantee (e.g., 
volunteers, even if l!sed to meet a matching requirement; consultants or independent contractors not 
on the grantees' payroll ; or employees of sub-recipients or subcontractors in covered workplaces) . 
Certification: 
A The sponsors certify that they will or will continue to provide a drug-free workplace by: 
1. Publishing a statement notifying employees that the unlawful manufacture, distribution, 
dispensing, possession, or use of a controlled substance is prohibited in the grantee's 
workplace and specifying the actions that will be taken against employees for violation of 
such prohibition; 
2. Establishing an ongoing drug-free awareness program to inform employees about -
a. The danger of drug abuse in the workplace; 
b. The grantee's policy of maintaining a drug-free wOrkplace; 
c. Arty available drug counseling, rehabilitation, and employee assistance programs; and 
d. The penalties that may be imposed upon for drug abuse violations occurring in the 
workplace 
3. Making it a requirement that each employee to be engaged in the performance of the 
grant be given a copy of the statemem required by paragraph 1 ; 
4. Notifying the employee in the statement required by paragraph 1 that, as a condition of 
employment under the grant, the employee will -
a. Abide by the terms of the statement; and 
b. Notify the employer in writing of his or her conviction for a violation of a criminal drug 
statue occurring in the .... orkplace no later than five calendar days after such 
conviction; 
5. Notifying the NRCS in writing, within ten calendar days after receiving notice under 
paragraph 4 b from an employee or otherwise recei ing actual notice of such conviction. 
Employers of convicted employees must provide notice, including position tit' ''' to every 
grant officer or other designee on whose grant activity the convicted employ€..3 was 
working, unless the Federal agency has designated a central point for the receipt of such 
notices. Notice shall include the identification number(s) of each affected grant; 
6. Taking one of the following actions, within 30 calendar days of receiving notice under 
paragraph 4 b , with respect to any employee who is so convicted -
a. Taking appropriate personnel action against such an employee, up to and including 
termination, consistent with the requirements of the Rehabilitation Act of 1973, as 
amended; or 
b. Requiring such employee to participate satisfactorily in a drug abuse assistance or 
rehab: itation program approved for such purposes by a Federal, ::>tate, or local health, 
law enforcement, or other appropriate agency. 
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7. Making a good faith effort to continue to maintain a drug-free workplace through 
implementation of paragraphs 1, 2, 3, 4, 5, and 6 
B. The sponsors may provide a list of the site{s) for the performance of work done in connection 
with a specific project or other agreement. 
c. Agencies shall keep the original of all disclosure reports in the official files of the agency. 
15. Certification Regarding Lobb;'ing (7 CFR '1018) (applicable if this agreement exceeds 
$100,000). 
1. The sponsors certify to the best of their knowledge and belief, that: 
a. No Federal appropriateo funds have been paid or will be paid, by or on behalf of the 
sponsors, to any person for influencing or attempting to influence an officer or 
employee of any agency, a Member of Congress in connection with the awarding of 
any Federal contract, the making of any Federal grant, the making of any Federal 
loan, the entering into of any cooperative agreement, and the extension, continuation, 
renewal, amendment, or modification of any Federal contract, grant, loan, or 
cooperative agreement. 
b. If any funds other than Federal appropriated funds have been paid cr will be paid to 
any person for influencing or attempting to influence an officer or employee of any 
agency, a Member of Congress, an officer or employee of Congress, o' :'11 employee 
of a Member of Congress in connection with the awarding of any FedEldl contract, the 
making of any Federal grant, the making of any Federal loan, modification of any 
Federal contract, grant, loan, or cooperative agreement. 
c. The sponsors shall require tha the language of this certification I:,e included in the 
award documents for all sub-awards at all tiers including subcon~ .. acts, sub-grants, 
and contracts under grants, loans, and cooperative agreemei '.f' i and that all sub-
recipients shall certify and disclose accordingly. 
2. This certification is a material representation of fact upon which reliance was placed 
when this transaction was made or entered into. Submission of this certification is a 
prerequisite for making or entering into this transaction imposed by Section 1352, Title 
31 , US Code. Any person who fails to file the required certification shall be subject to a 
civil penalty of not less than $10,000 and not more than $100,000 for each such failure. 
16. Certification Regarding Debarment, f.uspenslon, and Other ResponS ibility Matters -
Primary Covered Transactions (7 CFR 3017). 
1. The sponsors certify to the best of their knowledge and belief, that they and their 
principals: 
a. Are not presently debarred, suspended, proposed for debarment, declared ineligible, 
or voluntarily excluded from covered transactions by any Federal department or 
agency. 
b. Have not witt>in a three-year period preceding this proposal been convicted of or had a 
civil judgment rendered against them for commission of fraud or a criminal offense in 
connection with obtaining, attempting to obtain, or performing a public {Federal , State, 
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or local) transaction or contract under a public transaction; violatia of Federal or State 
antitrust statutes, or receiving stolen property; 
c. Are not presently indicted for or otherwise criminally or civilly charged by a 
govemmental entity (Federal, State or local) with commission of any of the offenses 
enumerated in paragraph 1 b of this certification; and 
d. Have not within a three-year ~riod preceding this application/proposal had one or 
more public transactions (Federal, State, or local) terminated for cause or default. 
2. Where the primary sponsors are unable to certify to any of the statements in this 
certification, such prospective pprticipant shall attach an explanation to this agreement. 
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West Otero Soil Conservation District 
Address: 33561 CR 4.5 
Fowler, CO 
Zip Code: _8;,.;1;,.;0..;;,3;;.,9 _____ _ 
By~L~J 
Title: .0ce. - E/(o.5c:d~f 
Date: / 2 - /p- 7'j) 
The signing of this plan was authorized by a resolution of the governing body of the 
West Otero ~ adopted at a meeting held on Dec ember · 1 , 1998 
secretary~~& l. Address: 14774 Road FF ,~ Roc~k~y~Fo~r~d~,~C~O~-------
Date: ! ).. ~ /5' - 7' Y / Zip Code: 81067 
i -----------
East Otero Soil Conservation District 
Address: 25026 Road 19, 
Rocky For d, CO 
Zip Code: _8_1_0_67 ______ _ 
By k )e~?J « ( J~ 
-> 
Title: ~f-,~=~ .. _____ _ 
Date: /2- -1/ - 9f 
The signing of this plan was authorized by a resolution of the governing body of the 
Ki\st Otero SCD adopteci at a meeting held on December 7, 1998 
Secretary: a~ /~ rz ~ 0...- Address: ... 3"'2""701198I1....11BIoIoI0lQlad ...... I"".I ........ ____ _ 
" La Junta, co 
Date: flo. - I' - 'f Zip Code: ....,:8,.;;.10..:..;5;".;;0 _______ _ 
Colorado State Soil Conservation Board 
T·tI / .,/ . I e: · ,. . , 2. -. • e 
Address: 1313 Shenaan St., Roo. 219 Date: / .> /.~. . :,,:.-: .~. 
Denver, CO ---=~---:...-----=----
Zip Code: -::;;80,.,2""0""4 ______ _ 
The signing of this plan was authorized by a resolution of the governing body of the 
_________ adopted at a meeting held on . DecepreI 18. 1998 
Secretary: Q 0 ~ Address: ..,3,..;1;.,.;4..;;,3;;.,3 ...;.R .... o..;;.a..;;,d-:l ... 2~ ____ _ 
Manzano la, co 
Date: I 'S 'b~ <:.. Zip Code: -..!:8~I.l!o05~8~ ______ _ 
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Natural Resources Conservation Service 
United States Department of Agrirulture 
Approved by: 
~tJU  
State Conservationist 
Date: __ I d-_ ........ _~_f_--7_J-_ 
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WATER~H D PLAN - ENVIRONMENTAL ASSESSMENT 
FOR HIG L NE BREAKS WATERSHED, COLORADO 
SUMMARY OF WATERSHED PLAN 
Project Name: Highlina Breaks Watershed 
County: Otero, Pueblo 
State: Colorado 
Sponsors: West Otero Soil Conservation District, East Otero Soil Conservation 
District, Colorado State Soil Conservation Board 
Description of Recommended Plan: 
The recommended plan is composed of management and enduring conservation 
practices. The management and enduring practices are to reduce deep percolation, 
runoff and irrigation induced erosion which will improve water quality of both surface 
and groundwater, the Arkansas River, as well as protect the resource base. 
Resource Information: 
Size of watershed (acres) 
Land cover - Total aopland (acres) 
Rangeland (acres) 
Miscellaneous (acres) 
Land ownership-Private (percent) 
State-Local (percent) 
Number of Farms 
Average farm size (acres) 
Prime and important farmland (aaes) 
Number of minority farmers 
Number of limited resources fqrmers 
1 
89,650 
59,700 
26,850 
3,100 
98 
2 
505 
120 
59,700 
50 
150 
Project Beneficiary Profile: 
The economy of the watershed is based on irrigated agriculture. The 1996 per capita 
income for the area was $18,197, whereas the Colorado par capita income was 
$25,740 for the same period. The population within the watershed is 63 percent \Nhite, 
35 percent Hispanic, and 2 percent other with an average age of 35. The average age 
of a Co!orado resident is 29. The June 1998 unemplo ment rate for Otero County, 
Colorado was 5.6 percent which compares with 3.9 percent for Colorado. The median 
house value for the watershed is $38,200 compared to the state median value of 
$82,700. 
Wetlands : Type I,ll, III 
TypeVNI 
Flood Plains: 
- approximately 3,000 Ac. 
- approximately 12,000 Ac. 
The floodplain along the ArQnsas River will not be significantly affect 
by the project since benefited area is not in the flood plain. 
Highly erodible cropland: 
There are 59,200 acres of HEllands in the watershed. 
Threatened & Endangered Species - known range for the following: 
Black-Footed Ferret, Bald Eagle, Whooping Crane, 
Piping Plover, least Tern, Swift Fox 
American Peregine Falcon, Mountain Plover 
Arkansas Darter, Colorado Butterfly Plant 
Cultural Resources: 
Sites in the area include: a canal, prehistoric remains, and historic trails. 
None are anticipated to be in the ... :.: .. ; area. 
Problem Identification: 
Major problems identified in the watershed are: impaired water quality in the ArQnsas 
River as well as in surface and groundwater in the watershed, less than optimum 
irrigation water management, and excessive irrigation induced erosion to the irrigated 
cropland. 
The cause of these problems are related to sevaral factors. There has been a change 
in irrigation diligence due to reduced man-power since the 195Os. The irrigation water 
delivery system loses considerable amounts of water that is needed for crop production. 
After Pueblo dam was constructed the irrigation waters being delivered to producers 
was much cleaner. The result being that ditches and furrows are not being sealed by 
silt as they were prior to the dam. 
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Alternative Plans Considered: 
1. Future without - no action 
2. Management practices 
3. Management practices plus enduring irrigation systems improvements 
Other Alternatives Considered, But Did ot Adequately Address Problems, 
Included: 
a. canal lining 
b. crange from surface systems to c .'er pivots 
c. purchase of irrigation rights from and owners 
Project Purposes: 
The primary purposes are: 1. Agricultural w ter management - reduce negative water 
quality impacts to surface and groundwater, including the Ari<ansas River from 
selenium, sediment, :>alts and nitrate loading and improve water application 
effectiveness; and 2. W&tershed protection - protect the soil resource base from 
excessive irrigation induced er sion and sedimentation ... These purposes are related to 
achieving a condition which approaches that which existed prior to the Ari<ansas River 
Compact. This Will be accomplished with modernization of the on-farm irrigation 
systems and methodologies. 
Principal Project Measures: 
It is expected that 250 long-term land treatment contracts will be written during the 
Pi ",ject's life. Approximately 31,000 acres will be treated through project action. 
Practices to be installed for this project action indude: 
• 31,000 acres with irrigation water management & nutrient management. 
• 1,000 acres of pest management. 
• 6,000 acres residue management. 
• 190,000 ft. of ditch lining 
• 310,000 ft. of pipelines 
• 210,000 ft. of gated pipe 
• 3,600 ac. of land leveling 
• 240 water control structures 
• 4,000 acres of poIyacrylamides 
• 80 Hydrants 
• 400 alfalfa valves 
• 25,600 ft. gated pipe for surge irrigation 
• 80 surge valves 
50 acres of wetland habitat development 
• 3 feedlot pits 
• 3 feedlot diversions 
• 3 drip systems 
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• 200 acres of pasture and hayland planting 
• 36,667 feet of fencing 
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PROJECT COSTS 
Practices PL-566 Funds Other Funds Total 
Dollars Percent Dollars Percent Dollars Percent 
Management 
Practices 
Irrigation Water 0 310,000 100 310,000 100 
Management 
Nutrient 0 465,000 100 465,000 100 
Management 
Residue 0 60,000 100 60,000 100 
Management 
Pest Management 0 15,000 100 15,000 100 
Enduring 
Practices 
Ditch Lining 641,500 50 641 ,500 50 1,283,000 100 
(concrete) 
Gated Pipe 315,000 50 315,000 50 630,000 100 
Pipeline 930,000 50 930,000 50 1,860,000 100 
Land Leveling 630,000 50 630,000 50 1,260,000 100 
Water Control 144,000 50 144,000 50 288,000 100 
Structures 
Hydrants 14,400 50 14,400 50 28,800 100 
Alfalfa Valves 36,000 50 36,000 50 72,000 100 
Gated Pipe Surge 38,400 50 38,400 50 76,800 100 
Surge Valve 66,000 50 66,000 50 132,000 100 
Polyacrylamide 15,000 50 15,000 50 30,000 100 
Feedlot Pit 42,000 50 42,000 50 84,000 100 
Feedlot Diversion 9,000 50 9,000 50 18,000 100 
Mitigation 50,000 50 50,000 50 100,000 100 
Drip Systems 15,000 50 15,000 50 30,000 100 
Fencing 11,000 50 11,000 50 22,000 100 
Pasture & Hayland 6,500 50 6,500 50 13,000 100 
Planting 
Technical 1,685,700 100 0 1,685,700 100 
Assistance 
Administrative 320,300 95 16,900 5 337,200 100 
Costs 
Total Costs 4,952,300 3,813,700 8,765,500 
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Project Benefits: 
• There will be a 40 percent decrease in nitrate loading to the groundwater in the 
watershed area. 
• Increasing Selenium levels (micrograms/liter) in the Arkansas River will be 
decreased at the La Junta Gauging station by 43 percent and meet EPA and State 
standards. 
• Present salt loading from the watershed to the Arkansas River of 77,000 tons/yr. will 
be reduced 31,100 Tons. 
• Uranium concentration will be reduced in the Arkansas River. 
• Irrigation induced erosion on 10,000 acres averaging twice the acceptable level will 
be reduced to an acceptable level. 
• Wetland and fisheries will be enhanced due to reduced heavy metal loading. 
• Reduced sediment to the Arkansas River will help maintain the remaining Cl lannel 
capacity for f\ood control downstream and reduce sediment into John Martin 
Reservoir. 
Other Impacts: 
Land use changes (acres) - NONE 
Environmental Values Changed or lost: 
Wetlands and fisheries improved due to better water quality. Erosion on prime farmland 
will be reduced to acceptable levels. Cultural Resources - the effed will be determined 
for each individual projed contrad according to United States Department of 
Agriculture, Natural Resource Conservation Service procedure. 
Wildlife Habitat - increase in cropland wildlife habitat value. 
Compensatory Mitigation Included in the Plan: 
Wetlands and wildlife losses will be mitigated on a fundion for fundion basis. 
Major Conclusions: 
Overall, improved surface and groundwater quality, improved human health and safety, 
significant sediment and erosion reduction, improved water quality in Arkansas River, 
pollution redudion to wetlands and fisheries habitat due to improved water quality, 
improved wildlife habitat, reduced irrigation labor costs, reduced irrigation system 
operation and maintenance time, and improved irrigation application effediveness will 
occur on and off-site. 
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Areas of Controversy: 
Issues to be Resolved: 
No unresolved issues exist to our knowledge. 
Other: None 
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INTRODUCTION 
The Plan was prepared under the authority of the Watershed Protection and Flood 
Prevention Act, Public Law 83-566, as amended (126 USC 10011008), and in 
accordance with Section 102 2 c of the National Environmental Policy Act of 1969, 
Public Law 91-190, as amended (42 US C. 4321, et seq.). Responsibili "j for 
compliance with the National Environmental Policy Act rests with the NRCS. 
This watershed plan describes the plan formulation process, discloses expected project 
impacts, and provides the basis for authorizing federal assistance for implementation 
under the Public Law 566 Program. There were no significant adverse environmental 
impacts identified during the scoping process. The sponsoring local organizations are 
West Otero Soil Conservation District (WOSCD), East Otero Soil Conservation District 
(EOCD), and the Colorado State Soil Conservation Board (CSSCB). 
The US Department of Agriculture's NRCS assisted the sponsors with the development 
of the plan. 
All information and data presented herein, unless otherwise noted, were collected by 
the NRCS during planning. 
This plan was prepared to document the findings of planning studies to date as a PL-
566 project. The report identifies problems, effects, and altematives which are being 
considered. It further explains, in sorne detai , a Recommended Plan (RP), including its 
cost, benefits, and environmentally adverse and beneficial effects. No significant 
adverse environmental impact has been idenfifie(f at this stage of the environmental 
evaluation process. The US Fish and Wildlife Service (F&WS), US Geological Survey 
(USGS), Colorado Department of Public Health & Environment, the Colorado State 
Historic Preservation Officer (SHPO), and the Colorado Division of Wildlife (DOW) have 
been and will continue to be consulted. 
Purposes to be served by the project are agricultural water management and watershed 
protection. Specifically, this project has been formulated to improve both surface and 
groundwater quality, reduce irrigation induced erosion to acceptable levels, and more 
effectively conserve and use available water supplies by improving on-farm irrigation 
water management thus reducing deep percolation. Irrigation induced erosion will be 
reduced in the treatment area on 10,000 aa-es now eroding at 2-7 times the maximum 
rate allowable to maintain the productive capacity of the soil resource. Poor water 
quality from nutrients, heavy metals and salts in wells and drains will be improved in the 
watershed as well as in the Arkansas River. Better on farm irrigation water application 
will occur on 31,000 aa-es. These efforts will help move irrigated agriculture closer to 
being able to achieve the irrigation effectiveness which existed in the 195Os. 
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The Recommended Plan (RP) includes ditch lining, pipe lines, gated pipe, surge, drip 
water control structures, appurtenant structures leveling, IWM, nutrient and pest 
management, wetland mitigation practices, polyacrylamide, residue management, and 
livestock waste facilities. The estimated cost of the recommended plan alternative is 
$8,765,500 with $4,952,300 in Pl-566 costs. 
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PROJECT SETTING 
Location c;:1(j Size 
The Highline Breaks Watershed is located in eastern Pueblo a d Otero counties in 
southeastern Colorado. The watershed consists of 89,650 a es and averages about 
4 to 5 miles wide and 35 miles long. La Junta, Colorado, is n the east edge of the 
watershed and Boone is near the west edge. Pueblo, Colorado, is 20 miles west of 
the watershed area. 
The watershed is bounded on the west by the Highline Canal Diversion, on the south 
by the Highline and Otero Canals, on the east by the King Arroyo, and on the north by 
the Arkansas River. It indudes the outlet area of the Apishapa River, the Chicosa and 
Timpas Creeks, the Crooked and Smith Arroyos, and the Patterson Hollow which 
outlet into the Arkansas River. 
Topographv and Drainage 
The highest elevation in the watershed is the Highline Canal. It varies from an 
elevation of 4,'450 ft . on the west edge of the watershed t~ 4,050 ft . on the east edge. 
The Arkansas River or the northem boundary is the lowest elevation in the watershed. 
The entire watershed area is gently sloping as it drains toward the Arkansas River. 
John Martin Reservoir is approximately 25 miles downstream of our watershed. John 
Martin Reservoir is used for flood control, reaeation, and irrigation storage. 
Geology and Physiographic DescriptionJl 
Highline Breaks watershed is located within the Colorado Piedmont section of the 
Great Plains PhYSiographic PrClvince (Fenneman, 1931). The Colorado Piedmont 
represents an old erosion surface. It is a mature to old, broadly rolling, elevated plain 
with local scarps. 
Bedrock consists primarily of Cretaceous marine shales and limestones. These 
formations dip slightly to the northwest, toward the Denver structural basin. The 
oldest formation that aops out in the watershed is the Upper Cretaceous Carlile shale, 
which is found south of the Arkansas River at La Jlllta. Overlying the Carlile Shale 
from oldest to youngest is the Fort Hays limestone and Smokey Hill shale members of 
the Niobrara Formation and the Pierre shale. 
Shales and limestones have higher concentration of some minerals than other rock 
types. This is particularly true of minerals such as sulfur and trace minerals such as 
arsenic, won, and selenium (Turekina and Wedepohl, 1961). 
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Studies by Schultz and others (1980) also:ohowed elevated sulfur and trace mineral 
concentrations in studies done of the Upper Cretaceous Pierre shale and equivalent 
formations. The sediment source areas for these formations was to the west. The 
watershed area is far from the source area, so sediments in this area are almost 
exclusively fine-grained marine shale and muddy limestone. As the amount of days 
increase with distance from s vater, and organic matter increasesthe concentrations 
of arsenic, chromium, copper, selenium, uranium, and other trace minerals in the 
formations in the watershed area. 
Ouaternary deposits overtay the bedrock throughout much of the w:Atershed area. 
These depoSits generally consist of lM'lCOrlsolidated day, silt, sand, gravel, and 
sometimes cobbles and boulders. 
Groundwater in the watershed is in both confined and unc.;:;tined water table 
conditions. The youngest confined aquifer in the area is the lower Cretaceous 
Dakota sandstone, which is not exposed in the watershed. The flow in the Dakota 
sandstone is toward the northeast and the recharge area of the Dakota formation is 
the outcrop area to the southwest of the watershed. Activities and surficial 
contamination sources in the watershed generally have little if any effect on water 
quality in the confined aquifers. 
Unconfined conditions in the watershed occur primari ly in the alluvial and terrace 
deposits along the Arkansas River and its tributaries. Groundwater flow in th& 
unconfined aquifer is generally toward the river. Recharge to the unconfined aquifer is 
from precipitation, irrigation, and leakage from canals, ditches, and drains in the 
watershed. It is this unconfined aquifer that is the most susceptible to contamination 
from septic systems, feed lots, fertilizer, and pesticides. 
The soils in the watershed am mainly of the Rocky Ford- Numa-Komman Association. 
The soils of the Rocky Ford 5(lfies are deep, nearly level, well drained, loamy soils. 
They are on terraces of the Arll8nsas River and its major tributaries. 
All of these soils are irrigated witl water from the Highline, Otero, Catlin, Rocky Ford, 
and Oxford Canals. Generally, the su.face layer is heavily silted because the muddy 
water used to irrigate this soil carries silt and day. In many places where water tends 
to pond at the lower end of a field, the soil is more deeply siHed than it is in the other 
areas. In many of the steeper areas, the surface layer is coarser than it is in nearly 
level areas. In some of these areas, plowing has mixed part of the lighter colored 
subsoil with the surface layer. In places land leveling or deep tillage has greatly 
altered or affected some of the soils. 
The fertile surface layer of these soils is grayish-brown silty day loam and is about 18 
inches thick. It is hard when dry and friable when moist. The subsoil, or the horizon 
underlying the silted surface layer, is brown silt loam that is easily penetrated by plant 
roots, air, and water. This siH loam grades to lighter colored silt loam at a depth of 3 
inches and is coarse textured. Many of the soils have some salts. 
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Crop yields are high, but some of these soils need more careful management than 
others because they are shallow over limestone or sand and gravel. The water 
holding capacity in most of the soils is moderate to high. The main problems are 
managing irrigation water, maintaining fertility, and controlling erosion on the steeper 
slopes. 
Land Cover 
The land cover in the watershed is estimated in Table A 
Table A • Land Cover 
Land Cover Percent Aetes 
Cropland 67 59700 
RaQgeland 30 2~85O 
Other 3 3100 
Total 100 89650 
The crops being grown on the irrigated aopland are estimated in Table B: 
Table B • Cropland dlstrtbutlon 
Crop percent I Aetes 
Alfalfa 25 i 15000 
... __ .. __ .. _-_._--_._-_._------- ~ . -=-==-~~-==-~~t~=-~=== Grain Com .~~~~I.~ .. S~rg~m_==_=_~=·=__~.~ Small Grain 
Truck Crops" 20 11.950 
Misc. other crops and fallow 5 2900 
Total 100 59700 
No land can be converted to irrigation in the future. No land use and cropland 
distribution change is anticipated in the Mlle. 98% of land in the watershed is 
privately owned and 2% is state lanet 
A Includes melons, onions, tomatoes, and watermelon as well as asparagus, parsnip lettuce, cucumbers, 
peppers, potatoes, pumpkins, beans, and sweet com. 
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Climate 
The semiarid dimate of the study area is characterized by low to moderate 
precipitation, substantial evaporation, low humidity, moderate to intense winds, and a 
large daily range in temperature. The average time between killing frosts is about 180 
days. The last killing frost generally occurs in late April, and the first killing frost 
occurs in mid-October. 
The mean annual precipitation at Rocky Ford is 11 .6 inches. About 75 to 80 percent 
of the amual precipitation falls as rain during the growing season. La Junta's 
conditions are neany the seme. 
Economic and [)eroographic Data 
The economy of the watershed and surrounding area is heavily dependent on 
agriculture. Family fanns are the predominate type. About 505 operating units 
averaging about 120 acres/unit are located within the watershed boundaries Cash 
crop production and livestock operations are the major enterprises. Irrigation water is 
supplied to the watershed by the Highline, Otero, Catlin, Rocky Ford, and Oxford 
Canal Companies. The Highline Canal is one of the earliest decreed ditches on the 
Mansas River. Reservoir storage and approximately 400 wells provide supplemental 
irrigation water. Approximately 100 wells are used for drinking, livestock, and other 
rural farm uses. 
The population of Otero County and surrounding areas consists of 63 percent white, 
35 percent Hispanic, and 2 percent other races. The per capita income of the area 
(1996 census) is $18,197 for 1996 as compared to the state average of $25,740. Of 
the totals 19.6 percent of the families are below the poverty level. The average age is 
35. The June 1998 unemployment rate is 5.6 percent as compared to 3.9 percent for 
Colorado. 
The farm labor force has shrunk over the years to the point that irrigated agriculture is 
being impacted. Hired farm labor has decreased by more than 50% since 1954. 
The La Junta census division (population 9,450) of Otero County indudes Swink 
(population 584), and La Junta (7,637), Fowler census division (population 1,647), 
Manzanola census division (population 927), and Rocky Ford census division 
(population 5,804). These towns are located within the watershed. Transportation 
routes indude state highways 71, 167, and 169 running north and south, and US 
highway 50 running east and west. Many secondary and county roads are within the 
county. 
Wildlife 
Unpredictable precipitation is part of the dimatic picture that combines with other 
climate factors to aeate a harsh environment for wildlife. The watershed rests in what 
is considered a historical short grass prairie. Many of the traditional wildlife spedes 
still exist in the area. Suitable habitat for the following threatened or endangered 
species is found in or near the watershed: bald eagle (Haliaeetus leucocephalus), 
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whooping crane (Grus americana), American peregrine falcon (Falco peregrinus), 
least tern (Ster/IS antiserum), piping plover (Charadrius me/odus), and black-footed 
ferret (Musta/a nigripes). 
Several other species are proposed as candidates for listing as threatened or 
endangered species induding the swift fox (Vu/pes va/ox), mountain plover 
(Charadrius montanus), Arkansas darter (Etheostoma cragint), and Colorado butterfly 
plant (Guara neomexicana spp. c%radensis). Most of the above threatened, 
endangered, or proposed species are also on Colorado's state list of threatened or 
endangered species or are a species of special c:oncem. 
The watershed project is not expected to have adverse impacts on any of these 
threatened, endangered, proposed, or special concern species. 
Numerous popular game species are found in the area including: scaled quail , 
pronghorn, white-tailed and mule deer, cottontail and jackrabbits, ring-necked pheasant, 
a variety of waterfowl species, and numerous fish species. 
Non-game species are widely represented in the watershed with a variety of shorebirds, 
songbirds, mammals, reptiles, amphibians, and fish adding diversity to the wildlife in the 
area. 
Wetlands 
Many wetlands i the watershed area are located along ditches, drains, and the 
Arkansas River bottom. These wetlands are primarily PFO (Palustrine ForestlKl), 
R40W (Riverine, Intermittent, Open Water), R20VI (the Arkansas River (Cowardin, 
1979) and PEM (Palustrin emergent). Irrigated fields also contain a small acreage of 
wetlands caused by seeps and inefficient water management practices. These wetlands 
are generally PEM (Palustrine Emergent). The project may result in loss or reduction in 
size of irrigation induced wetlands in irrigated fields. Estimated average of wetlands in 
the watershed are: 
Type I, II, III 
Type V, VI 
3,000 Acres (PEM) 
12,Oao Acres (POW, PFO, R20W, R40W) 
Wetlands were digitized using GRASS version 4.2. Data from the 1975 NWI (National 
Wetland Inventory, USFWS) and NRCS wetland inventory maps from 1990 were 
transferred to 7.5 minute quadrangle maps for digitization. The actual acres estimated 
to be affected were adjusted to account for project participation. There will be no net 
losses of wetland functions due to project action. Mitigation actions will compensate for 
wetland losses (see alternative ·Effects· sections). 
Archaeolggy and Historic 
Much of the region is in private land and has not been open for study. Cultural remains 
have been observed and indicate that the area was utilized from the Holocene. The 
most intensive period of prehistoric use was the Plains Woodland and Early Plains 
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Village. This covers the time period between A.D. 1 and the 16th century. The 
settlement pattem was large winter base camps along the Arkansas River and its 
tributaries and small base camps nearby. Artifacts from the time period are cord-
roughened ceramic, stone architecture, and the bow and arrow. Most groups were 
hunter/gatherers and some were semi sedentary. The latter would provide remains on 
the landscape because the groups would remain in one location for a somewhat longer 
period of time than the more mobile groups. This economy relied upon maize 
horticulture for part of the subsistence (Mark Mitchell, personal communication 1997). 
Structures were circular or stone foundations in a oval pattem laid horizontally. Brush 
or jacal was used on the upper portion. This type of construction gave way to stone 
slabs in many forms. 
The Apishapa Phase covered the period A.D. 1000-1400. The culture remains of this 
phase area associated with the Panhandle Focus of Texas. They are small side-
notched projectile points and cord-marked pottery with globular shapes. Associated 
structures include rock slabs and pillars. The culture was named for the Apishapa River 
nearby. Circles of stone slabs were observed between the Huerfano and Apishapa 
rivers. These lack pottery. The historic tribes that hunted the area were the Ute, 
Comanche, Apache, and Arapaho (Cassels 1994, Mark Mitchell personal 
communications 1997). 
The Indians of the plains occupied the project area but apparently left few traces. 
Conversion of the short~rass plains to cropland may have destroyed most surface 
vestiges of their past occupancy through various cultivation practices. 
Bent's fort, built in the La Junta area, provided trading with the historic Indians. People 
living in the fort were some of the first white settlers in the area. 
Settlers arriving in the area relied on cultivated crops. 
Three of the first crops grown were alfalfa, first grown in 1875; watermelon, first grown 
in 1878;and cantaloupe, first grown in 1884. In 1896, the Rocky Ford Melon Growers 
Association was organized to bring producers together into one marketing group. 
Melons were shipped with the brand name "Rocky Ford" cantaloupe, a name that 
remains widely known across the country. 
By 1905, fO\.l'seed companies had developed businesses in Rocky Ford. By 1907, one 
of these, the Rocky Ford Seed Breeders Association, was selling 30 tons of cantaloupe 
seed per year to growers in the Imperial Valley of California. The honeydew also had its 
origin in the Arkansas Valley. By 1925, 90 percent of the cucumber seed and 75 
percent of the cantaloupe seed planted in the United States were grown in Otero 
County. However, the perishability of these commodities and price fluctuations led 
farmers to seek a more diversified irrigated agriculture. 
The crop introduced to fill the void tumed out to be the sugar beet. Much of the original 
irrigation development has been tied to the sugar beet industry. At the peak of the 
industry, 22 sugar beet processing facilities operated in southeastem Colorado. 
Ultimately, the valley had more factories than the farmers and land were able to 
support. This, coupled with lower yields, caused by poor quality irrigation water, sugar 
pricing problems, and outbreaks of beet blight ("curly top") resulted in sharp decline and 
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elimination of profits. All but one of the factories had closed by 1967 and all are 
presently closed. 
Although the "Rocky Ford" cantaloupe and sugar beet were largely responsible for 
development of the valley, other crops have proved to be adaptable to the area. Crops 
currently grown include com, grain sorghum, alfalfa, soybean, dry bean, wheat, onio s, 
tomatoes, potatoes, watermelons, honeydew, cucumbers, cantaloupe, chilies, wine 
grapes, cabbage, apples, sweetcorn, raspberries, pumpkins, black-eyed peas, green 
beans, sC" Jash, cherries, plums, okra, barley, parsnips, winter turnips, garlic, and zinnia 
flowers for seed. 
Two seed companies remain as leaders in the development, culture, and marketing of 
curcurbit and other specialty seeds worldwide. Melon development continues as well. 
The "Rocky Sweet," a cross between a cantaloupe and honeydew was grown 
commercially for the first time in 1985 and is steadily becoming a favorite for the melon 
connoissf Jr. 
Development of the water resource in the basin can be divided into four distinct, 
chronological, and progressive stages: 1. direct diversion development; 2. water 
storage; 3. trans-mountain diversion; and 4. development of groundwater. 
The earliest record of irrigation and farming in the basin is 1847. A settlement of 
French-Canadian hunters and their Indian wives were reported farming in the 
Greenhorn Valley. In the same year, an irrigation ditch was dug by the Bents, of Bents 
Fort, downstream of present day Trinidad on the Purgatoire River. In 1853 a report by 
Lieut~mant Beckwith traveling with Gunnison's exploration party showed that six 
Mexican families were diverting water out of Greenhorn Creek. The earliest 
appropriation date in the basin is March 31,1859, in the name of Hicklin Ditch on 
Greenhorn Creek. 
The first water right on the main-stem of the Arkansas was decreed in 1861 ; the last 
decreed in 1933. By the middle 1880's the main-stem and tributaries of the Arkansas 
were fully appropriated. Water right decrees h:ale than 1887 are little more than flood 
rights providing water only during snow melt and after summer rainstorm events. 
Major irrigation development required large scale financing to enlarge the very early 
diversions. Most of the systems were constructed between 1874 and 1890. 
A tour of the Highline Breaks area by the NRCS Archaeologist produced no visible 
cultural resources for concern other than possible historic farmsteads. When a 
definite undertaking and a more defined area are selected, staff will survey those 
areas more intensively. This more intensive survey will produce a more reliable 
picture of the study area. 
The computer survey undertaken by the State Historic Preservation Office indicates 
the following: One canal in the area, the Catlin Consolidate Canal, is eligible for the 
National Register of Historic Places. Several other canals in the area are ineligible. 
They are the Rocky Ford Highline Canal- Northern Crossing, the Rocky Ford Highline 
Canal - Southern Crossing, and the Otero Canal. Other eligible cultural resources are 
a prehistoric burial, the Swink Bridge, and the Santa Fe Trail - Mountain Branch. 
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Many Cultural ReSOllC8s are eligible in the towns of the watershed, but these 
probably will not be in the area of potential effect. 
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WATERSHED PROBLEMS AND OPPORTUNITIES 
This section identifies the types of problems which exist in the watershed. The 
problem areas are identified and the extent of the problems within-each area are 
quantified. PotentiEt.! opportuJ lities to improve the quality of life and enhance 
environmental values are also discussed. 
The problems within the watershed include: water quality, water quantity, and 
irrigation induced erosion. Additional problems include rural water quality and fish and 
wildlife habitat. 
Water Quality 
There is a concern that the local geology and aJlT8nt land use practices are adversely 
affecting the water quality d the suface drainage and groundwater. Salts have long 
been known to be a water quality problem in the basin; however, during the last 
several years, higher levels of nutrients, trace elements, and heavy metals in irrigation 
drainages, wells, and the Arkansas River have been detected. This has a detrimental 
effect on human health, fish and wildlife, and agricultural uses. The Colorado Non-
Point Assessment Report identified sediment and salinity as well as other water 
quality problems in the reach of the Arkansas River which is impacted by the project. 
Irrigation of high fertilizer use aops predominate the land use in the watershed. 
Irrigation waters percolate ttYough the soils and flow down gradient threxq. 
unconsolidated gravels into the groundwater. This is in part due to the unavailability 
of an economical labor force to carry out irrigation as it was done in the early 195Os. 
In 1954 Otero county had a farm labor force d 2,643 which included family members 
and hired labor. According to the 1964 United States Census of Agriculture report, in 
1959 Otero COU'lty, had 427 hired twm laborers that worked more than 150 days or 
more. The 1992 Ullited States Census of lqicu/ture report says that the same 
county only employed 222 farm laborers fO( more than 150 days in 1992. 
Data was gathered on nitrates in groundwater and suface water from the Water 
Quality Control Division (WQCD), the Colorado Department of Health and 
Environment (CDPHE) and the Environmental Protection Agency (EPA) Storet Data, 
and U.S. Geological SLlVey (USGS). 
A number of wells in the area are high in nitrates. From various data sources 20 wells 
in the watershed were found to exceed the State and EPA standards (10 pm); this is 
approximately 1/3 of the wells tested. The Arkansas River water approaches the state 
nitrate level standard at times. 
The sources of the n·trates is a combination of naturally OC',curring and applied. The 
higher nitrate concentrations in wells generally occ::ur in the lower portions d the 
irrigated watershed dosest to the river. The nitrate concentration for the wells range 
from .25 parts per million to 39 parts per million. Approximately 500 wells are in the 
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watershed area. Approximately 400 are used for irrigation and 100 for drinking, 
livestock, and other uses. 
Studies have been dGne showing high nitrate levels in the upper 2 feet of the soil in 
many areas. Other studies show that high nitrate levels have resulted in reduced 
nodulation in alfalfa plants. This in turn forces the alfalfa growers to apply additional 
nitrogen to obtain high alfalfa yields. The diverted water from the Arkansas used to 
irrigate in the watershed also has a high level of nitrates. 
Nutrient levels are high due to not only commercial fertilizer application, but also from 
manure application. Approximately 410 cattle feeders are in the watershed. 
Management of the combination of nutrient sources is necessary to ensure that the 
nutrient level applied is at the correct proportions. 
The Department of the Interior has studied an area consisting of the Middle Arkansas 
River Valley from Pueblo Reservoir in Colorado, to Garden City, Kansas, and includes 
the Highline Breaks 81'88. Although the area is semiarid, the predominant land use is 
agriculturel. Extensive aaeage is irrigated, primarily along the Arkansas River and its 
tributaries and near off-channel reservoirs. Some irrigated soils are derived from 
outcrops of marine shale fonnations, that l.Ilder QJIT8I'lt climatic conditions, can result 
in accumulation of selenium and other toxic trace elements in soils and 
groundwaters.2 Selenium is an element that deforms and kills fish, wildlife, sheep, 
and horses. Eating too much contaminated fish or fowl, or drinking contaminated 
water could be hazardous to human health. A number of plants take up selenium 
which when eaten is toxic to livestock. S 
The predominant uses of Sl.Ifacewater in the Middle Arkansas River Basin are for 
irrigation and recreation. Reservoirs in the basin are among the most popular in 
Colorado for boating and fishing. Grot.rld water in the alluvium of the rivervalley s 
used for domestic supply by several towns in the basin. The Arkansas River also 
provides recharge water to the Ogallala Formation, which provides domestic supplies 
at Garden City, Kansas, and other towns downstream from the study area. 
According to an Interior study, selenium was found at elevated concentrations in 
water, bottom sediment, and biota of the Arkansas River. Selenium concentrations in 
surface water was 1 microgramlliter in Pueblo Reservoir upstream of the project area. 
Data indicates that the stretch of the Arkansas River from the Highland canal 
diversion (Nepasta gauge) to the water quality gauge at La J~, which is affected by 
the Highline Breaks 81'88, has a significant change in selenium concentrations. 
Samples taken at these gauges (Napasta and La J~) show that the average total 
selenium concentration increases from 8 microgramslliter to 17 microgramslliter 
between the gages. EPA data shows similar increases. 
The mean concentration is close to The Colorado Department of Public Health and 
Environment standard and the US Envirorvnental Protection Agency maximum 
contaminant level for the dissolved selenium in the water supply for agriculture-
2 Reronnaissance investigation of water quality, Bottom llediment. and Biota Aasociated with Irrigation 
drainage in the Middle Arbrwu River Basin. Colorado and ICansu, 1988-1989. 
3 Selenium in Agriculture, AgriculturallUndbook No. 200, 1961 
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(irrigation and livestock, 20 miao grams/liter). Numerous samples exceeded the 
standards. Selenium is an element which is subject to bioaccumlation in the food 
chain and is concentrated in green plants as they take up water. As drains within the 
irrigation system pick up water, selenium concentrations become very high. The 
water from these drains is reused for irrigation throughout the watershed and 
downstream. 
Five species of fish in the Arkansas River and the John Martin Reservoir had selenium 
concentrations ranging from 2.1 to 18.5 micro grams/gram with samples of 20 micro 
grams/gram. All but 3 of the 59 total fish samples exceeded the 85th-percentile 
national baseline for sele ium in fish (2.45 micro grams/gram dry weight), and 21 of 
the samples had concentrations exceeding the range associated with reproductive 
failure in blue gill.2 About one-half of the samples had selenium concentrations that 
exceeded the dietary concentration known to increase the rate of mortalities and 
deformities in mallard embryos.· 
Investigations found that selenium levels in aquatic plants exceeded acceptable 
dietary limits of avion species. No evidence of deformity or reproductive failure was 
observed for any bird or fish species. The study was not designed to assess 
reproduction or to determine the extent of embryonic deformities.2 
The Colorado Department of Public Health and Environment standard for aquatic life, 
which pertains to both Class I and Class II streams, is 17 micrograms/liter dissolved 
selenium. The EPA Stor5( data set had 24 values collected from 1990 through 1992 
for the Fowler location. The mean value was 10.6 micrograms/liter with some 
readings approaching the state standards. The data shows the levels of dissolved 
selenium are high, and on occasion, are exceeding the aquatic life standard. This 
could adversely affect substantial wildlife habitat of the area. The inaease in 
dissolved selenium is similar to total selenium concentration trends. 
Salinity is another serious problem for water quality in the Arkansas Valley. There are 
three important factors in the salinity problem: salt pick up and concentration and the 
management of water, soils, and crops. This project is not formulated to reduce 
salinity since no standards exist; however, it is desirable to control salt loading. High 
salt levels will remain as long as the water is used. The greatest potential for reducing 
salinity is by more effective use water throughout the valley. 
Irrigation water diverted at Nepesta has a mean Total Dissolved Solids (TDS) of 600 
milligrams/liter (obtained from USGS records). The mean TDS in the Arkansas River 
at La Junta, which is just below the project area, is 807 milligrams/liter for the 
Arkansas River. The TDS levels are therefore increasing downstream due to 
concentrations of salt in the remaining water. No TDS standards have been set for 
Colorado; however, TDS levels of 500 is deemed desirable and below 1,000 is 
acceptable for agricultural purposes. It is anticipated that total TDS will be lowered 
through project action. 
2op.sil 
4 Aquatic cychng of Selenium:, United States Department of the Interior, USFWS Leaflet 12. 1987 
2op.sil 
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Studies also show significant increases in dissolved uranium, lithium, iron, strontium, 
and other trace elaments in addition to selenium within this section of the Arkansas 
River and in the ground water. At times state and EPA standards for maximum 
contamination levels are approached or occasionally exceede: d. Irrigation induced 
leaching of marine shale derived soils and evaporative concentration has been found 
to significantly increase concentrations. Extensive irrigation and reuse of irrigation 
return flows in this watershed elevate concentration levels downstream. In addition a 
strong positive correlation exists between sodium, magnesium, sulfate, and chloride 
salts with selenium and nitrates as well as uranium and other trace elements 
mentioned above. Changes in specific oonductance serves as a useful measurement 
to estimate changes in concentration of eachll , Also, it has been found that there is a 
directly proportional change in concentration of each with any change in deep 
percolation. 
Eight organochlorine pesticides were detected in bird liver samples, eggs, and in fish 
from the reservoirs. All concentrations were well within the ranges of reported 
background concentrations and were less than levels of biological concern. 
Project action will reduce deep percolation which will improve ground water and 
Arka,..~as River water quality, This is achieved through reduced loading of nutrients, 
trace elements, heavy metals, pesticides, salts, and sediment. 
Water Quantity 
The economy of the watershed is derived from irrigated agriculture and livestock. 
Surface irrigation water avai ability varies oonsiderably from year to year. The 
irrigation systems in use in the watershed contribute to lower water application 
effectiveness. 
Two major factors greatly impact this issue, available labor and inherent deficiencies 
in irrigation methodology and equipment. In addition to these factors is the effect of 
Pueblo Reservoir on the irrigation water. The dam is trapping sediment thus providing 
cleaner water to irrigators. This has increased the transit losses in the main canals by 
18% since the 1950s. The clean water has also increased field ditch seepage by 22% 
since the 1950s. The 1950s data was compared with data from the period 1976 to 
1985. 
The average irrigation requirements for the crop rotation for the project area are about 
20 inches per acre/year over and above normal precipitation. Crop production 
reductions occur in the watershed on the water short years. This issue was evaluated 
in light of the Arkansas River compact and considered in each altemative analysis. It 
was found that better water management on-farm in order to improve water 
application effectiveness was the primary need. 
5 Uranium Waters of Southeastern Colorado: A Fumtion 0& Geology Climate, and Land Usc hy Rohert 
A. Zielinski and Sigrud Asher-Bolinder. US Geological Survf'Y, Denver, Colo rado. 
6 Selenium in Agriculture and the Environment, Soil Science Society of America, Spe<..i al Puhlication *23, 
1990. 
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The Arkansas River provides water to both Kansas and Colorado. The river is 
managed in accordance with the Arkansas River Compact. The compact states in 
Artide N-D that, 'This compact is not intended to impede or prevent future beneficial 
development of the Arkansas River Basin in Colorado and Kansas by federal or state 
agencies, by private enterprise, or by combinations thereof, which may involve 
construMion of dams, reservoirs, and other works for the purposes of water utilization 
and cor trol, as well as the improved or prolonged functioning of existing works. 
Provided that the waters of the Arkansas River, as defined in Artide II, shall not be 
materially depleted in usable quantity or availability for use to the water users in 
Colorado and Kansas under this compact by such future development or 
construction. " 
Irrigation Induced Erosion 
Excessive irrigation induced furrow erosion is documented on approximately 10,000 
acres. This occurs mainly in the upper portions (300 feet) of the fields. Overall 
irrigation induced erosion averages 77,000 tons per year. Lower portions of fields are 
damaged by sediment disposition. An estimated 20,000 tons of sediment is 
contributed to the Arkansas each year. The dean water provided to irrigators since 
the Pueblo Reservoir was constructed has magnified this problem. The sediment 
generated travels to the Arkansas River through drains and aeeks. The sediment is 
contributing to the reduction in flow capacity of the Arkansas River downstream and 
reducing the storage of the John Martin Reservoir. In addition to sediment, high 
concentrations of TDS, heavy metals, trace elements, and nutrien s are being carried 
downstream to other users and into the John Martin Reservoir. Yield reductions from 
the erosion and sedimentation are also occurring on the fields in the watershed. 
Sediment deposition downstream in the Arkansas River is also raiSing the water table 
in some areas such as LaJunta. This has led to inaeased water probloms in the city 
and less flood control capacity. 
Rural Water Problems 
The towns in the watershed obtain their water supply from deep wells. This is 
adequate for current needs and expansion is not presently anticipated. Deep 
percolation and natural occurring pollutants are lowering the water quality for drinking 
and future problems may occur in the more rural areas. Many of the farms are on a 
rural water supply system. Some farms not on the system as well as most livestock 
watering facilities are supplied from shallow wells and experience degrading water 
quality, therefore increasing the potential for future problems from nitrates, salts, trace 
elements, and heavy metals. 
Fish and Wildlife Habitat 
The major f3ctors influencing environmental and fish and wildlife conditions in the 
watershed are land use, water quality and quantity. Past land use changes due to 
irrigation, in some cases have increased the food supply and cover for wildlife. No 
changes in land use in the future are anticipated. 
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Reducing the amount of sediment, trace elements, heavy metals, salts, pesticides, 
and nutrients entering the hydrologic system would improve stream fisheries habitat 
for the river and the John Martin Reservoir. Sediment and other pollutants affect 
downstream fisheries diversity and populations by filling pool segments and changing 
bottom composition and water temperature. The stressing effects of high 
concentrations of suspended sediment also causes a reduction of the quality of fish 
habitat. The heavy metals, especially selenium and uranium, potentially harm fish and 
wildlife using the watershed. 
On-site Problems 
Irrigation induced erosion - 4,000 aaes eroding at 2-7 times the accaptable 
level. An additionalS,ooo acres have total 
erosion rates exceeding tolerable levels. 
Productivity on irrigated land decreasing on erosive areas 
Maintenance on irrigation systems high 
Irrigation water application fair 
effectiveness 
Oft-site Problems 
Annual irrigation induced sediment deposition on irrigated areas 57,500T 
Sediment deposited annually into channels of Arkansas River 20,OOOT 
Average Selenium Level in Arkansas River at La Junta Recorded at 17 micro 
grams/liter 
Average Nitrate Level of groundwater Exceeds Stato/EPP. 
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standards in 113 of 
wells tested 
Selenium level in groundwater increasing 
Salt load to Arkansas River from watershed 77,OOOT 
Aquatic and wildlife habitat quality impaired 
Trace elements and heavy metals and nitrate levels in Arkansas high 
River 
Water quality in drains and creeks in watershed low 
There are significant opportunities to improve the environment within the watershed. 
Analysis of the watershed identified the problems discussed in this section. The 
problems are similar over the entire watershed irrigated acreage and the drains tt ~ "l 
convey the pollutants to the Arkansas River. Management and enduring irrige!il)rl 
practices provide the opportunities to reduce the nutrient, trace elements, he'AVY 
metals, sediment, and pesticide problems in the watershed downstream in fle 
Arkansas River. 
Wildlife and aquatic habitat is expected to improve through practi::e im.t~ijation . The 
resource base induding 59,700 acres of important farmland will be n l~lntained. This 
will help increase on-farm benefits through reduced farming inputs ~~wer irrigation 
operation and maintenance costs, improved water application effectiveness, and 
maintained yields. An improved local economy will therefora occur. No land use 
changes are anticipated in the watershed. 
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SCOPE OF THE ENVIRONMENTAL ASSESSMENT 
The problems and opportunities of the watershed are directly related to the capf " ilities 
and the degree of management of the resources in the watershed' . The inv~t and 
analysis phases for this plan used a scoping process to identify those ecol'lC' . ' 
environmental, and social areas of primary concem. Specialists gathered d .Ied 
information on the current resource conditions. This public participation process led to 
further investigation and analysis by NRCS. Scoping and environmental assessment 
rneetings were held for public input. 
NRCS conducted a resource inventory to determine current resource conditions. A 
projection of future conditions was made in order to formulate and compare alternatives 
and estimate their impacts. 
During the initial stages of planning an analysis of a broad range of economic, 
environmental, and social factors in the watershed was carried out. Those factors that 
were directly related to the problems and opportunities and/or those that might be 
significantly affected by any potential project were considered. Also, each of the 
problems and concerns identified by the sponsors, interested stakeholders and the 
public at the scoping and environmental assessment meetings, as well as those 
requiring consideration in any federally funded project, were reviewed and their 
Significance to decision making was determined. Consensus was reached at the 
meeting as to the problems and concems. 
The following were the priority issues I concems raised by the public during the initial 
meetings. These issues necessitated NRCS to perform more detailed investigations as 
planning progressed. 
1. IWM I water conservation 
2. Nutrient management 
3. Delivery system seepage 
4. Irrigation induced erosion 
5. Ground and surface water quality 
Table C lists the factors considered in this scoping process and their perceived 
significance to project formulation and decision making. Factors rating "low" or "None" 
in Table C were not likely to be affected by the project and were considered insignificant 
to decision making. Therefore, these factors are not discussed in this document. 
Those factors that have a "High" or "Medium" impact on the watershed would be 
affected by the project and were Significant in decision making. A detailed study was 
then made on these factors by assessing the current conditions, formulating and 
comparing altematives, and determining impacts of a selected plan. 
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Table C - identified Concerns 
Economic, Social, Degree of Degrae of Remarks 
Environmental, and Concern Significance to 
Cultural Concerns Decision Making 1 
Irrigation Water high high inadequate water application 
Management' Water 
Conservation 
Water Quality' Surface high high Arkansas River and wells 
and Ground Water2 don't meet standards 
Irrigation Induced Erosion:.! high high 
Sedimentation high high Onsite and off-site 
land Use Change low low No land use change to 
protect resource base 
Highly Erodible land low low Plans have been written to 
be in compliance 
Sheet and Rill Erosion low low 
Prime 'Important Farm high low 
land2 
Social' Economic high high 
Wildlife Habitat' high high Potential to improve 
Fish Habitat' high Medium Potential to improve slightly 
Flood Plains low low 
Floodwater low low 
Municipal and Rural Water higtl high Sediment and water quality 
Supply 
Gully Erosion low low 
Streambank Erosion low low 
Wetlands:.! high medium impaired water QUality 
Windbreaks and low low 
Woodlands 
Air Qual:ty low low 
Cultural Resources of 
National Significance2 
high medium No effects expeded 
Threatened' Endangered high medium No effects expected 
Species2 
Mineral Resources low low 
Recreation medium medium low water quality 
landscape Resource low low 
Human Health and Safet~ high high Determining water quality 
effects 
Pesticides medium medium Low concentrations 
Nutrients high high Reducing water quality 
I Factors impor.ant 10 decision making were used 85 a basis for formulating alternatives. 
2 Concern of Federal agency that must be considered in aU analyses. 
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Civil Rights" high medium Need to evaluate the effects 
Coordinating Activities high medium Need to evaluate data 
IWMNJater Conservation 
The watershed has a water deficiency due to an inefficient irrigation water delivery 
system as well as lower on-farm water application effectiveness. Efficiencies of the 
delivery system decreased after Pueblo RAservoir was built due to increased seepage 
which has been caused by the delivery of d eaner water. The dw.:::ease in the number 
of irrigated cropland laborers has contributed to this ineffectiveness. Lower water 
application effectiveness increases the deep percolation and runoff that carries the 
trace elements, heavy metals, nutrients and salts to the drains and creeks and finally 
back to the Arkansas River. The groundwater quality is also impaired due to deep 
percolation. 
Water Quality/Surface and Groundwater 
The irrigation water application ineffectiveness reduces surface and groundwater quality 
to a level that it no longer meets EPA and State standards for nitrates in wells. 
Selenium, salts, uranium, heavy metals, trace elements, and sediment are also a 
problem in the 'Neils and the Arkansas River. 
Irrigation Induced Erosion 
Scoping found that the upper portion d irrigated fields has been deteriorated by erosion 
and the resources base is not being protected. Productivity is also being lost from the 
erosion and sedimentation. The amount of erosion occurring has been impacted by 
Pueblo Reservoir clean water according to a Cooperative Extension Service report. 
Sedimentation 
The sediment coming off the upper portions of the irrigated fields is being deposited on 
the lower portions of the field and into drains, creeks, and the Arkansas River. This 
sediment deposition on fields lowers the productivity potential. The sediment als:> 
carries nitrates, trace elements, heavy metals, and other pollutants into tht. streams and 
reduces channel capacity and the quality of fish and wildlife habitat. This also reduces 
the storage capacity of John Martin Reservoir. 
Prime and Important Farmlands 
The resource base is being deteriorated by irrigation induced erosion and 
sedimentation. 
Social/Economic 
Scoping found that reduced water quality, lower effective irrigation water application as 
well as irrigation induced erosion has reduced yield, changed cropping pattems from 
higher valued crops and thereby reduced the income of the watershed area. Irrigated 
agriculture and livestock contribute to the major portions of the economy of the area. 
Wildlife Habitat 
Erosion and sedimentation degrade upland wildlife habitat. Riparian vegetation along 
streams and the Arkansas River is being negatively impacted by pollutants. 
Fish Habitat 
Pollutants including sediment have reduced the quality of the fish habitat in the 
Arkansas River and the John Martin Reservoir. 
Municipal and Rural Water Supplv/Groundwater 
Pollutants are affeding the Arkansas River water quality as well as the on-farm wells for 
humans, fish and wildlife, irrigation, and livestock. EPA and State standards are not 
met in some cases. 
Wetlands 
Wetlands are found along drains, the Arkansas River, and seeps in irrigated crop fields. 
Sediment and pollutants getting into wetlands should be reduced and therefore improve 
the water quality of the remaining wetlands. 
Cultural Resources of National Significance 
The Colorado Office of Archaeology and Historic Preservation conducted a search of 
the known Colorado inventory of cultural resour~s. The known cultural resources have 
been taken into consideration in the planning process. These sites will not be disturbed. 
If additional sites are identified that maybe altered or damaged by projed action. Work 
will be stopped immediately until the applicable provisions of Federal and State laws 
dealing with Archaeological and Historical Site Preservation have been addressed. 
Threatened and Endangered Species 
There are no known threatened or endangered plants or animals in the watershed that 
will be adversely affeded by the projed. Though not known to presently exist, the 
historic range for black footed ferrets indude the watershed. Bald eagles, piping plover, 
swift fox, mountain plover, Arkansas Darter, whooping crane, American peregrine 
falcon, least tern, and the Colorado butterfly plant are known to exist in Colorado but no 
concentrated or preferred use areas are known or have been identified where project 
action will occur. 
Recreation 
The scoping meeting found aquatic and upland wildlife; hunting, fishing, and water 
sports need to be considered. 
Human Health and SafelY 
A concern was raised on the human and live ... tock use of water that doesn't meet state 
and EPA standards. 
Pesticide 
Samples show low levels of certain pesticides. However, levels are well within EPA and 
State standards. 
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Nutrients 
The public identified high levels of nitrates, above State and EPA standards, in some 
wells and occasionally in the Arkansas River. Some areas of cropland have high nitrate 
levels in the upper 2 feet of the soil. Over application of commercial fertilizer and animal 
waste are a problem. 
Civil Rights 
Civil rights will be considered throughout the process to evaluate the effects of any 
proposed action on all segments of the populous. 
Coordinating Other Activities 
Through past and present monitoring, the US Geological Survey has conducted studies 
and continues to study the surface and subsurface water quality in the Arkansas River 
Basin. The USDA, NRCS investigation has and continues to identify water quality 
problem areas within the watershed. This will be useful to show effects from a PL-566 
o oject. 
A 319 demonstration project has been funded to show the effects of IWM and nutrient 
management in t"e watershed area to improve water quality and quantity. The NRCS 
funded a Water Quality Hydraulic Unit Area Project to improve water quality using water 
management and endul '"9 practices. 
Both projects and their data has been and will be useful in encouraging farmer support 
and cooperation for a PL-566 project. The National Water Quality Assessment Program 
(NAWQA) is anticipated to begin by the USDI Geological Survey in the Arl<ansas River 
Basin. NRCS will utilize data to help evaluate project effectiveness in regards to 
selenium, nutrients, salts, trace elements, and heavy metals. 
The Colorado Department of Public Health and Environment is beginning an intensive 
alluvial ground water quality monitoring program for the Arkansas River in Colorado. 
Part of this study will be in the project area and the data will be utilized by NRCS to help 
measure project effectiveness in regards to selenium, salts, and nitrate reduction in 
groundwater. 
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FORMULATION AND COMPARISON OF ALTERNATIVES 
The following objectives were defined by project sponsors at the onset of the project: 
(1) Reduce negative water quality impacts to surface and groundwater from selenium, 
sediment, selts, and nitrate loading; (2) Achieve better water management on-farm in 
order to improve water application effectiveness for,' on and off site uses'; (3) Proted 
the soil resource base from excessive irrigation induced erosion. 
Data were collected during field inventories and expanded to reflect the condition and 
needs for the entire watershed. Treatment alternatives were considered and defined, 
based on the types and extent of the problems taking place. The sponsors and publics 
participated in the formulation of several treatment altematives. The effectiveness of 
each altemative in reaching the goals of the sponsors was evaluated and a 
recommended plan selected. 
Formulation Process 
With the sponsors objectives identified, two levels of inventories were conducted. A 
cursory inventory of the entire watershed, followed by a detailed inventory of 80 percent 
of the area was carried out. The total needs for the sampled area were identified. A list 
of potential measures to deal wit ... the identified problems was drafted based on 
measured effectiveness, efficiency, completeness, and acceptability. Since the majority 
of the soils and underlying geologic formations in the watershed are similar, the 
problems and needs are similar. The watershed was therefor evaluated as one 
treatment unit during the formulation process. 
Project formulation followed the inventory, forecasting, and analysis of the resource 
conditions that were found relevant to the identified problems and opportunities. 
Measures considered in the formulation of alternative plans included various 
approaches. Approaches believed to be effective in addressing one or more of the 
problems or opportunities as well as protecting the environment were further analyzed. 
Also considered during alternative development were aspects of the Arkansas River 
Compact. It was determined that none of the alternatives to be considered would 
change the amount of water to be diverted from the river or to project area laterals and 
field ditches. 
Alternatives were formulated to reduce nitrates and selenium concentrations in the 
Arkansas River and ground water to acceptable limits, conserve and more effectively 
use available water, and reduce irrigation induced erosion to acceptable limits. 
Development of tillage, planting, and irrigation enduring and management practices 
specifically for the Watershed area conditions and development of a better 
understanding of nutrient, trace elements, heavy metal and salinity management hold 
considerable potential for reducing trace elements, heavy metal, nutrients a:1d salinity 
damages. From the conservation practices in the Field Office Technical Guide, a list of 
practices was developed. Combining the practices in various ways, alternative 
solutions with varying costs and impacts were formulated. The formulation process, 
evaluation and comparison of alternatives, .~md the rational for plan selection were 
presented in the following section. 
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Each alternative solution was considered using fOlX criteria: 
• Completeness (extent the alternative provides and 8CCOl.I'lts for all necessary 
investments or other actions to ensure the realization of the planned effects) 
• Effectiveness (extent to which the alternative alleviates the problems and achieves 
the specified opportunities) 
• Efficiency (extent to which the alternative is the most cost effective means of 
alleviating the specified problems and realizing the specified opportunities) 
• Ar '8ptability (extent to which the alternative is acceptable to State, local entities, 
and the public). 
Civil rights issues were considered during alternative formulation. Each of the 
alternatives included examining the civil rights implications of proposed agency and 
project actions that could negatively impact agency employees and decisions related to 
employment and program beneficiaries, namely, the socially and economically 
disadvantaged, minorities, women and persons with disabilities. None of the 
alternatives considered in detail were found to show any program action effects if 
implemented, that would result in denial Of reduced program bene Its of any form 
related to discrimination against any clientele group or employee. 
Description And Effects of Alternative Plans 
Three approaches to treatment were considered and various altematives were 
developed incorporating these various approaches. The approaches included No 
Action, Only Changing Management Practices, and a Combination of Management 
Changes and Enduring Measures. Other approaches considered did not meet 
sponsors objectives. 
The following alternatives were considered during this process: 
Alternative 1: Future without Project 
Studies of past achievements of land users ir the watershed indicate that funds from 
the ongoing programs are adequate to treat less than two percent annually of those 
areas with erosion, and water quality and quantity problems. An analysis of available 
ongoing moneys indicate that S40,()()()..5(),OOO is available in the watershed on an 
average annual basis from other programs. At. this rate of funding, it would take at least 
75-100 years to complete the work proposed without PL-566 cost-share program 
funding. 
Effects - Without Irrigation system improvement, deep percolation and runoff will 
continue at its current unacceptable level. Irrigation water application effectiveness will 
continue to be a problem. Irrigation induced erosion will continue to damage the upper 
portions of the fields resulting in topsoil and yield losses. Sedimentation of the lower 
end of the fields and the carrying of salts, nutri(,.,ts, sediment, trace elements, and 
heavy etals into the drains, Mansas River and the John Martin Reservoir will 
continue. 
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The water quality problems will continue in the surface and ground water. The 
municipal and rural water supply will continue to be negatively impacted by these 
problems. This will continue to add to the water quality problems of the Mansas River 
and John Martir. Reservoir. 
Wildlife and fish habitat will continue to degrade. Reaeational opportunities related to 
fish and wildlife, will continue to decline. Wetland plants, fish, and wildlife will continue 
to take up selenium, nutrients, trace elements, and heavy metals at the current rate. 
1 hese conditions also pose a potential health threat to livestock, wildlife, and humans. 
The local economy is dependent on agriculture. As the soil resource is lost so is the 
economic base of the project area. Waterfowl and upland hunting also contribute to the 
local economy. Waterfowl populations may begin to be impacted by the accumulation 
of selenium in the ecological system. The Mansas River and John Martin fisheries will 
also be impacted by sediment and selenium concentrations. These facets of the local 
economy will be negatively effected by the existing water quality problems. The social 
implications are that some people may choose to move out of the area due to the water 
quality problems and continued loss of income to the economy of the area. The known 
cultural resources in the area would not be impacted. 
Alternative 2: Management Measures 
Acres 
1,000 
3,500 
6,000 
1,000 
Total Project Cost is $187,000. 
Acres of Nutrient management practices, 
Irrigation water management, 
Residue Management 
Acres of pest management 
Effects - Implementation of management practices will more effectively use irrigation 
water thus reducing deep percolation. Minor reduced irrigation induced erosion, 
sediment movement, and improved water quality of the surface and ground water will 
also occur. The overall effect is an improvement in the water quality of return flows and 
groundwater within the watershed. Nutrient and selenium state standards will not be 
met. 
The amount of contaminants entering the ecological system from agriculture would be 
reduced slightly by utilizing this alternative. The social and economic condition .. would 
have minor changes as improved water application effectiveness allows the agricultural 
producers to better meet crop needs and contribute to the goal of improved water 
quality. The known cultural resources in the area would not be impacted. 
In analyzing the beneficial effects to the project area and off-site, it is necessary to 
make every effort to address the sponsors concerns. These concerns include 
protection of the water resource from pollution, protection of the soil resource from 
irrigation induced erosion and irrigation water application effectiveness. Irrigation water 
management is an essential component in addressing these concerns. Improved 
management will help to reduce the effect of Pueblo clean water on erosion. However, 
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the on-farm irrigation water conveyance and application systems must &Iso be improved 
to achieve an adequate level of protection to meet the sponsors objectives. Water 
quality standards can not be met with management practices alone. 
The effects shown in the summary and comparison of the candidate plans in Table D 
show a low participation level by farmers since no cost share for management practices 
is available. During local planning meetings it was estimated that due to the risk and 
uncertainty of applying just management practices, the participation rate would be in the 
10-20 percent range. 
Alternative 3. Management Plus Enduring Irrigation System Improvements 
(Recommended Plan - NED) 
190,000 Feet of conaete ditch lining 
310,000 feet of irrigation pipeline 
3,500 aaes of land leveling 
210,000 feet of gated pipe 
2,000 aaes of polyacrylamides 
Appurtenant and water control structures for surge, gated pipe irrigation, drip, and lined 
ditches. Fencing and pasture and hayland practices will be installed. 
Management practices include 31,000 acres of nutrient and IWM management, and 
1,000 aaes of pest management. 6,000 acres of Residue Management, and installing 
nutrient and waste management practices for feedlots and irrigation practices. 
Mitigation practices including wetland development will be installed as needed. 
Costs - Total Project 
PL - 566 
Other 
$8,765,500 
$4,952,300 (including $1,685,700 for technical assistance 
and $320,300 administrative costs) 
$3,813,200 
See Table 1 for further cost breakdown and Appendix B for map of area to be treated. 
Effects - The combination of irrigation enduring practices along with the management 
practices will facilitate the best water application effectiveness of any of the alternatives. 
The deep percolation and irrigation induced erosion would be reduced significantly on 
the treated area. This alternative provides the greatest reduction of irrigation induced 
erosion of any of the alternatives. A significantly greater degree of improvement in the 
surface and ground water quality would be achieved over previously mentioned 
alternatives. The Conservation Practice Physical Effects worksheet related to this 
alternative indicates a significant positive environmental effect on seeps, irrigated land 
management, and surface water salinity due to improved irrigation water management. 
Appendix C contains information regarding the methodology used in the alternative 
evaluations. In summary, NRCS methodology for predicting water utilization is based on 
individual field analysis morlels and a water budget. The models suggest that aop 
consumptive use will not change as a result of the project actions. Irrigation application 
will be improved to a point approaching the conditions in the 1950s when an extensive 
labor force for irrigation was available and clean water frem Pueblo Reservoir wasn't 
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causing increased seepage losses in ditches and canals as well as increasing irrigation 
erosion. 
There are approximately 400 wells in the watershed area, producing about 14,936 acre 
feet per irrigation season for supplemental irrigation water. 
The nitrate level of well water will be reduced by an estimated 72 percant within the 
treated area. This is expected to reduce nitrate levels in the groundwater to acceptable 
state standards. The nitrate level in the Arkansas River will also be reduced. 
The total selenium concentration levels at the gage at La Junta will be reduced from 17 
microgramslliter to 13.1 microgramslliter through project action. The reduction will 
improve the quality' downstream and to the John Martin Reservoir. Other trace 
elements, heavy metals, salts, and nutrients will be similarly reduced having a 
corresponding improvement in surface and groood water quality. Groundwater and 
Arkansas River Selenium levels will be reduced to within State and EPA standards. 
Water quality downstream will also improve. 
IWM and enduring practices will reduce the irrigation induced erosion in the watershed 
by 45,000 tonslyear with this alternative. These practices will also reduce the amount of 
sediment available for delivery to the Arkansas River. The sediment associated trace 
elements, heavy metals, salts, and nutrients reaching the river will also be reduced. 
This will also help prolong the remaining storage in the John Martin Reservoir. The 
downstream water users will benefit by receiving higher quality water and reduced 
maintenance. 
Project implementation will result in a reduction of 31 ,100 tons of salt annually being 
delivered to the Arkansas River from the watershed. 
The fish and wildlife habitat of some species within the watershed may be enhanced 
through the implementation of this alternative. The overall value of the wildlife habitat in 
the area will not be changed significantly. The project will have no net effect on 
wetlands. Mitigation practices will be installed to offset any wetland losses. 
Selenium uptake by wetland plants along the river will be reduced, thus benefiting 
wetlands and wildlife. The selenium level of the river will be reduced to within EPA and 
State standards. The fishery habitat in the Arkansas River will have a slight 
improvement. 
Residue Management, enduring practices, and use of polyacrylamides (PAM) will 
reduce the irrigation induced erosion in the watershed from 2-7 times the acceptable 
level on the upper 1/3 of the fields to less than 5 T/ACfYR with alternative 
implementation. 
The cultural resources located within the project area will not be effected by the irrigated 
cropland practice activities. 
The greatest social and economic benefits would be realized with this alternative. 
These benefits will be achieved as improved water management allows the agricultural 
producers to better meet crop needs and contribute to the goal of improved water 
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quality. This alternative will provide the greatest protection of the soil resource base 
from irrigation induced erosion which will also have a positive effect on the local 
economy. The environmental conditions related to fish and wildlife will see 
improvement thus providing a similar impact on the social a'ld economic conditions of 
the area. 
The project sponsors estimate that farmers would install practices on at least 60 percent 
of the watershed acreage needing treatment. This was agreed to by consensus ..)f the 
participants in the planning analysis meetings for the project. This level of protection 
would reduce the problems, for which the project is formulated, to acceptable levels and 
is attainable according to field office and sponsors, which interviewed a majority of the 
farmers in the area. 
Data from various sources will be collected and analyzed to discern the overall impact 
of the project on the resources of concern. The National Water Quality Assessment 
Program (NAWQA) is anticipated to gather data by the USDI Geological Survey in the 
Arkansas River Basin. NRCS will utilize this data to evaluate project effectiveness in 
regards to selenium, salts, nitrates, and other trace and heavy metals as they gather 
data and monitor changes in the Arkansas Basin at different sites. The data from the 
gauges at Nepesta and La Junta now being gathered will be continued. They will show 
effects from this proje':t on the Arkansas River. 
The Colorado Depal tment of Public Health and Environment is beginning an intensive 
alluvial ground water '1,'ality monitoring program for the Arkansas River in Colorado. 
Part of this study will be in the project area and the data will be utilized by NRCS to help 
measure project effectiveness in regards to selenium and nitrate reduction in 
groundwater. 
The NRCS Hydrologic Unit Area project has funded a demonstration project within the 
watershed. The effects of practices applied have been monitored to determine the 
impacts on deep percolation which effects water quality. This data will be used to 
recommend practices in this watershed project. 
In the project area is a 319 Best Management Practice (BMP) Demonstration Area. A 
monitoring plan has been developed to demonstrate how BMPs affect water quality. 
Field water data has been collected from irrigation producers on the fields monitored. 
NRCS and the sponsors will continue this on-farm water budget monitoring as 
necessary to evaluate this project effectiveness in relation to project goals established 
by the sponsors. 
Other alternatives considered but not developed into alternative plans due to not 
meeting the 4 criteria previously mentioned include: 
1. Canal lining did not reduce pollutant problems to an acceptable level and was too 
costly. Didn't address on-farm irrigation related problems. 
2. Change to centsr pivots was far too costly. This was unacceptable due to cost at 
$15,000,000. 
3. Purchase of the irrigation rights from the landowners within the watershed and 
purchase the feed lots. This would have effectively eliminated the agricultural 
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contribution of pollutant to the surface and to the groundwater. The r:agative effect 
on the local economy, the cost as well as not being locally acceptable kept this from 
being developed. 
Comparison of Alternative Plans 
The Alternative Plans are displayed for comparison on Table D. 
There are no known significant long-term negative effects related to the recommended 
plan. In the short-term, however, there may be a slight increase in erosion due to the 
soil disturbance, which will occur during the implementation of some enduring practices. 
All the beneficial effects of the recommended plan caMot be expressed in terms of 
dollars. Erosion reduction helps protect the resource base and minimize any further 
yield reductions this in tum improves the water quality of the Arkansas River. Also, as 
deep percolation is reduced and water quality improves, there is a coinciding increase in 
the quality of the Arkansas River fish habitat due to reduced levels of the followi g 
pollutants, sediment, trace elements, heavy metals, nutrients, and salts. Some 
wetlands may have less water available to them. Wetland functions loss due to project 
action will be mitigated. It is anticipated that aquatic macrophytes will be extracting less 
selenium due to its reduced levels. No significant changes are expected to wildlife 
habitat. Surface and groundwater quality will be improved. 
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Table D 
Summary and Comparison of Candidate Plans 
Effects Alternative 1 - No Alternative 2 Alternative 3 TRP -
Action Management NED 
Measures 
Measures -- Nutrient Mgmt. Nutrient Mgmt. 
1,000 Ac., Irr. water 31,000 Ac., Irr. 
Mgmt. 3,500 Ac., water Mgmt. 31 ,000 
Pest Mgmt. 1,000 Ac., Pest Mgmt. 
Ac., 6,000 aaes 1,000 Ac., 6,000 
Residue acres Residue 
Management Management, Land 
leveling 3,600 Ac., 
Irr. Ditch lining 
190,000 FT, gated 
pipe 210,000 FT, Irr. 
Pipeline 310,000 
FT, Polyacrylamides 
application 4,000 
acres, Water control 
structures 240, 
nutrient and waste 
management 
practices for 
feedlots 3, gated 
pipe Surge irrigation 
appurtenances, drip 
systems, pasture 
and hayland 
planting, fencing, 
and 50 aaes of 
mitigation practices. 
Project invest. $0 $187000 $8765,500 
National Econ. 
Devel. Accl 
Beneficial annual $0 $23,600 $1,010000 
Adverse. annual $0 $18.400 $841,800 
Net beneficial $0 $5.200 $168,200 
Environmental 
Quality Accl 
Wetlands Some plants highly Little Change Reduced selenium 
contaminated with delivered to 
selenium. wetlands from 
irrigation. 
Prime & Unique 59,700Ac. 59,700 Ac. 59,700 Ac. 
farm land 
Threatened & No population No population No population 
Endangered impact, No impact No impact, No 
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Species decrease in habitat decrease in habitat decrease in habitat 
Quantity/Quality Quantity/quality Quantity/Quality 
Ground water Of the 60 well Little Change 40 percent 
quality records reviewed, decrease in nitrate 
one-third exceeded concentration. 
the state standard 
for nitrates. 
Selenium Selenium Selenium 
contamination will contamination will contamination will 
continue at the be reduced be reduced by 
present rate. inSignificantly. approximately 40% 
to within state 
standards. 
Significantly Slight reduction in TDS loading 
impaired from TDS TDS loading. reduced 
loading. significantly. 
Surface water Arkansas river Selenium Selenium 
quality gauge @ Nepasta 8 contribution from contribution from 
UgIl @ La Junta watershed low red watershed reduced 
gauge, Selenium slightly by 43 percent 
17.0 UgIl for 
Selenium 
Salt loading to the Slight reduction in 31,000 T annual 
Arkansas River salt loading reduction in salt 
through surface loading from 
flows and ground watershed 
water recharge, 
77,000 TlYr. 
Soil resource 77,SOOT irrigation Slight reduction in 80 percent 
induced erosion irrigation induced reduction in 
erosion irrigation induced 
erosion on Treated 
Ac. 
Arkansas River Impacted by No change 80% reduction in 
channel capacity irrigation induced sediment loading 
erosion sediment from Treated Ac. 
Arkansas River Fisheries habitat will Fisheries habitat will Fisheries habitat will 
Fisheries continue to be continue to be be less negatively 
negatively impacted negatively impacted impacted by 
by sedimentation. by sedimentation sedimentation. 
Cultural Resources No effect No effect No effect 
Santa Fe Trail 
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TableD 
Summary and Comparison of Candidate Plans 
Effects Alternative 1 - ~o Alternative 2 Alternative 3 TRP -
Action Management NED 
Measures 
Other Social 
Effects Acct. 
Health and Safety Continue to Little change Significant 
deteriorate improvement 
local economy Continue to Little change Significant 
deteriorate improvement 
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Risk and Uncertainty 
There is some uncertainty with regard to the benefits from implementing the 
recommended plan. This uncertainty is due in part to the unknown level of accaptability 
of the measures planned, as well as the extent of implementation, which will occur. The 
estimate of the benefits to be derived are based on Ol ,. past experiences and data 
obtained through interviews with landowners and the sponsors within the watershed. 
Some of this work will be accomplished with farm labor. The availability of this type of 
labor will have an i~pact on the cost and extent of certain practice application. 
The economic atmosphere surrounding agriculture will have a bearing on how much 
and how fast conservation treatment is attained. Weather pattems also affect project 
implementation. During wet years, more people may see a need to reduce water 
erosion, which may increase conservation practice application. Water short years also 
improve IWM interest. 
During early meetings with potential sponsors and landowners, there was adequate 
interest to warrant a project. Interest of the landowners in the project has increased 
since the beginning. As inventory data were collected through landowner interviews. It 
was found that 90 percent were interested in participating in the project. This being the 
case, there is a high probability of plan implementation; however, since the project is 
voluntary there may be less partiCipation than estimated. Resulting impacts on the 
groundwater and surface water may be less than forecasted. The high degree of 
interest in the watershed is due largely to the Hydrologic unit area project & 319 Best 
Management Practices Demonstrations are already in place. The farmers 
understanding of the problems and effects from practices applied and much greater 
than in most areas. 
The non-cost share management practices must be performed even after LTC's expire, 
to ensure the enduring practices continue to function as planned. Crop rotation though 
not expected could change and create unexpected conditions. 
Implementing the Accelerated Land Treatment Alternative will require an increase in 
technology transfer. Equipment and expertise required is not always readily available in 
the watershed. Without the appropriate technology transfer, there is a risk that some of 
the benefits may not occur. 
Implementation using PL 83-566 funds is subject to appropriation of funds by the United 
States Congress for the PL 83-566 program. 
Rationale for Plan Selection 
Table D presents a comparison of the costs, benefits, and impacts of the NED 
recommended plan with the "No Action" plan dnd a management only altemative. The 
recommend plan consists of management as well as enduring practices. These 
practices will be applied on irrigated cropland. All the resource concerns are addressed 
in the plan. 
A combination of practices were used for each increment . The first increment included 
management practices, and the second increment added irrigation system 
improvements that met the test of effectiveness, efficiency, acceptability, and 
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completeness. To determine benefits versus cost, emphasis was placed on achieving 
the greatest net return for plaMed act; )n. It was on this basis that an alternative was 
selected as the National Economic r 3velopment (NED) plan and the Recommended 
Plan (RP). 
No significant long-term negative effects are related to the recommended plan. In the 
short-term, however, there may be a slight increase in erosion due to the soil 
disturbance, which will occur during the implementation of enduring practices. 
All the beneficial effects of the recommended plan caMot be expressed in terms of 
dollars. Erosion reduction helps improve the resource base, maintain yields, which in 
turn improves the water quality of the Arkansas River. Also as deep percolation is 
reduced there is a reduction of pollutants into the water system. These pollutants 
include selenium, sediment, trace and heavy metals, nutrients, and salts. Some 
wetlands may have less water available to them. Wetland functions lost due to project 
action will be mitigated. Wetland and wildlife habitat may be slightly be improved. More 
effective use of applied water will occur. Management of commercial fertilizers and 
manure will reduce nutrient levels in groundwater through application of only needed 
amounts. 
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CONSULTATION AND PUBLIC PARTICIPATION 
Consideration as a watershed project was requested in March 1989. 
A field review was made on March 22, 1989. It was found that significant irrigation 
water management, water quality, and watershed protection treatment was needed. 
The SCD and field office decided that detailed information collection would be the first 
priority. Data on water quantity, quality, and practice needs were gathered. 90 percent 
of the landowners expressed interest. Significant resource problems were found and 
the sponsors made an application for P!..-566 planning assistance on May 1, 1989. 
The State Soil Conservation Board formally accepted the application on September 6, 
1989. The Soil Conservation Service West National Technical Center (WNTC) made a 
field reconnaissance October 25, 1989. They met with the irriga\ion company 
personnel, field offices, and conservation district officials. It was decided further data 
was needed to quantify the off-site effects from project action. A River Basin study 
report was developed with the Highline Breaks area included. Water quality and 
quantity aspects were studied. Also, the WNTC Environmental specialist assisted the 
Colorado staff in how to develop a water quality plan for the project area in April 1993. 
Patterson Hollow USDA Water Quality Hydrologic Unit area (HUA) proposal was 
authorized funding in FY -1991 . TillS project included the present watershed project 
area. The HUA was enthusiastically accepted by the farmers in the area. It brought 
momentum to moving the watershed project forward. On May 4, 1994, the west Otero 
SCD requested the NRCS to start planning. In November 1994, the field office, area 
staff and state staff developed a schedule to complete a pre-authorization plan and plan 
of work. A revised application was sent in on June 12, 1995. 
On June 26, 1995, sponsor, public and scoping meetings were held to discuss the 
problems, needs, and possible effects from a project. Federal, State, local agencies, 
and interested public were invited. This group helped give direction to the NRCS 
planners. A public response analysis was completed on the responses. 
An environmental evaluation meeting was also held on June 26, 1995, to identify 
environmental concems and issues and discuss how best to address those concerns. 
Numerous newspaper articles, newsletters, and radio public service announcements 
have been aired to provide public information. Public meetings with the news media in 
attendance were held to gain input and inform the public. Also, the public and sponsors 
encouraged NRCS to go forth with the request for planning. A meeting with the field 
office, area staff, and board members was held on the pre-authorization report in March 
1996. The sponsors reviewed the pre-authorization report on June 1996 and concurred 
with the report. A request for planning authorization was requested on July 17, 1996. 
The SCD boards have met regularly and provided positive leadership to the furthering of 
conservation and improvement of the watershed. Ongoing water quality, quantity and 
management practices are being installed by a combination of landowner, district and 
state funds. The two district boards cooperated in getting a 319 demonstration project 
to show the value and monitor the effects of irrigation water management on water 
quality in the watershed area. 
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Authorization for planning assistance for the watershed was received in September 
1996. A meeting was held in October 1996 with field and area staffs, the Water 
Resources Planning staff, and sponsors to review the Plan of Work and develop 
assignments to complete the watershed plan. 
During January 1995, a geologic reconnaissance and reference search and report was 
developed. 
The Watershed Plan was developed and alternatives reviewed with the sponsors at a 
meeting on May 14, 1997. It was the consensus of those present to move forward into 
inter-agency review, when completion of a water mass balance conceptual model for 
the watershed. 
A meeting was held June 25, 1997, with concemed groL.ps to develop a conceptual 
model for analyzing impacts on the water mass balance within the project boundaries. 
A water mass balance was completed and a draft plan was completed. 
A meeting was held on December 3, 1997, with the sponsors, field office, farmers, and 
the public. The plan was presented to everyone with discussions on the alternatives. It 
was the consensus of all to go forth into interagency review. 
The plan was distributed for i teragency review and comment on March 20th 1998. In 
April of 1998 a meeting with interested groups was convened to discuss the plan. On 
July 24th 1998 representatives from the Colorado Water Conservation Board, State 
Engineers office, Colorado Attorney Generals Offica, Colorado Soil Conservation Board, 
and Natural Resource Conservation Service met for plan discussion. 
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RECOMMENDED PLAN 
Purpose and Summary 
The management plus enduring irrigation systems improvements (Alternative Number 
3) was selected as the reco mended plan. The purposes of this plan are to improve 
Agricultural Water Managem-3nt ~ nd achieve greater Watershed Protection. This plan 
will accelerate technical and 1; n~ ncial assistance to install management and enduring 
irrigation system improvements. The practices will improve water quality and make 
more effective use of irrigation water. This will be accomplished by over coming 
irrigation labor shortages with technology. Over coming inaeased seepage losses 
caused in part by clean water from the Pueblo Reservoir with ditch lining or pipelines. 
The combination of technology and management will facilitate reducing irrigation 
erosion caused again in part from Pueblo clean water. The measures needed are 
shown in Table 1. The measured effects coincide with the sponsors goals. 
Measures to be Installed 
land Treatment Practices 
The current programs available to address conservation concerns within the watershed 
will remain functional. This project's ctions will supplement and accelerate, not 
replace, ongoing activities. All landowners and operators wishing to participate in this 
project may, unless their land already is involved in an existing contractual program. It 
is the landowner'S or operator's decision as to which treatment measures to implement 
or if they want to participate. The estimated participation rate is 60 percent of the 
irrigated cropland acreage. All practices to be installed are on-farm practices and are 
shown in Table 1. 
Technical assistance in a Pl-566 prC'ject is distributed between planning, 
educationltraining, implementation, and follow-up. Long-term contracts will be the 
vehicle used to accomplish implementation. An estimated 7 staff years is necessary for 
developing conservation plans. Implementation of contracts will require approximately 
10 staff years. The follow-up and monitoring will aeate a need for an estimated 5 staff 
years. The educational component will be developed by the sponsors, districts, and 
field offices. It will be carried out through a cooperative effort between the Soil 
Conservation District, NRCS, and Colorado Cooperative Extension Service. Technical 
and financial assistance will be provided when it contributes to identified project 
objectives and does not result in Significant adverse impacts. 
Financial aSSistance, as it relates to planned practice extents, can be derived from 
Table 1. Also a schedule of obligations for the project may be found on table E. 
The major land treatment practices are: 
Pest and nutrient management practices will ensure that proper amounts or nutrients 
and pesticides are applied to minimize negative environmental effects and achieve 
production goals. These are non costshared items. Improved nutrient control practices 
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for feedlots will be costshared. The nutrient management plan needs to indude the 
amount of nitrates in the applied water and livestock waste and commercial application 
as needed for the crop beir.g grown. 
Residue Management will increase residue to reduce irrigation induced erosion on the 
upper 300 feet of the irrigated cropland. This will also reduce sediment on the lower 
portions of the fields and into the Arkansas River. No cost sharing is available through 
PL-566 for residue management. 
Irrigation water management will be improved by changing water irrigation methods and 
procedures. This is a non-cost share practice through PL-566. 
Wetland mitigation practices anticipated will include approximately 50 acres of wetland 
development. 
Improved Surface Systems will be cost shared at a 5O-SO cost share rate. About 31,000 
acres will have surface irrigation systems improved. An estimated 112 of the acres will 
be converted to surge irrigation. Improvements indude land leveling, plastic pipe, on 
farm ditch lining, gated pipe, drip systems, and related practices. Land leveling is to 
improve irrigation water application and reduce deep percolation. Plastic pipe will be 
installed to deliver water to surge valves and also to gated pipe in fields proposed for 
shorter lengths of run. PAM will be installed to improve water application and reduce 
erosion. Total estimated cost of improved surface irrigating systems is $2,946,300 for 
the federal share and $2,946,300 for the local share. The management practices costs 
are a local cost and are estimated at $850,000. 
Mitigation Features 
Where wetlands are negatively impacted by installation of conservation measures 
included in a PL-566 contract, mitigation will be carried out in accordance with Natural 
Resource Conservation Service Policy. This policy states that where mitigation is 
needed, wetlands will be replaced on a function for function basis. 
Planning conducted by Rocky Ford NRCS fieltj office persomel will determine wetland 
impacts related to implementation of all new PL-566 contracts. As part of all PL-566 
land treatment contracts, participants will be responsible for mitigation of the expected 
negatively impacted wetlands within ~alf mile and down gradient of works of 
improvement. 
Soil Conservation Districts are responsible for mitigation related to negatively impaded 
wetlands occurring within their District boundaries, not mitigated for by a PI-566 
participant. 
Mitigation efforts will be documented by Rocky Ford NRCS field office personnel. The 
results, scope, and methods related to mitigation will be included in the monitoring 
reports prepared every two years in conjunction with the Wetland Evaluation 
Procedures Worksheet inventory discussed in the Monitoring section of the watershed 
plan. 
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Monitoring Plan 
The Arkansas River at La Junta will be monitored with the goal eX determining the 
impacts of the Highline Breaks Watershed on selenium concentrations in the river. 
Data collected by the USDI Geological Survey (USGS) in a 1988-1989 study (Water-
Resources Investigations Report 91-4(60) will be used as the bench mark condition for 
selenium in the Arkansas river. The La JlM'lta sample location will be used to collect 
data and determine project effects. Additional data sources which will be used to 
measure effects are EPA STORET data and Colorado Department of Health and 
Environment data. 
The Natural Resource Conservation Service (NRCS) will collect data from the above 
sources three times during the course of project implementation. The first set of data 
will be collected dl6ing the fifth year of implementation. In the tenth year of 
implementation data will be collected again. The last data set will be collected two 
years after the last contract is implemented. Data acquisition will consist of both surface 
and ground water data. 
Reports will be prepared by Rocky Ford NRCS field office personnel after each ')6 ... : 
data collection phases. The report will include the following: a selenium bench .Iark 
concentration at La Junta, selenium concentration in the river at the time of dat 
acquisition, river ftow information at the time the bench mark was established alld at the 
time of subsequent data acquisition, extents of Best Management Practices (BMPs) in 
place prior to project implementation and at the time of subsequent data acquisition, . 
These reports will be made available to interested parties. 
The goal of wetJand monitoring will be to detect any net losses in wetland functions 
related to project implementation. 
Because hydrology can be impacted by climatic changes at the macro and micro level, 
a moisture regime will be established prior to project implementation. It will be updated 
to coincide with the reporting schedule which is discussed later. Data sources that will 
be used include: Colorado State Engineer irrigation ditch diversion records, local 
irrigation diversion information, and NRCS Water and Climate Center data. 
Wetlands within the project area will be monitored by the local NatLl'al Resource 
Conservation SeMce(NRCS) field office. Two levels eX bench marking will be used for 
the project. The First Level was completed in conjunction with plan development. This 
level identified probable wetlands within the project area boundaries. Data sources 
used included United States Fish and Wildlife Service (USFWS) wetlarld maps, NRCS 
wetland maps, arid groUlct inventories. This information has been entered into a 
geogIaphic information system, which was used to calculate the acreage's of the 
probable wetJands. It also provides a georeferenced location for the probable wetlands. 
These areas were classified using the USFWS Circular 39 nomenclatLl'e as well as the 
Cowardin et al. (1979) classification system. This investigation provides probable 
locations, size, shape and types of wetlands that exist within the project area. 
The Second Level of bench marking will occur prior to the implementation of a USDA 
Small Watershed Program (PL-566) contract by a landowner. Physical inventories will 
be conducted by the loca NRCS field office personnel. NRCS will prepare a report after 
each inventory is conducted for an agricultural producer. This report will only contain 
one part if a wetland is not found down gradient within one-half mile of the area to be 
treated. This part will consist of a completed Environmental Effects for Conservation 
Plans form, (SCS-CPA-S2) dated April 1998. A second part will be included if a wetland 
is found down gradient and within one-half of the area to be treated. The second part 
will be included if a wetland is found down gradient of an area to receive conservation 
treatment and down gradient. It consists of a completed Wetland Evaluation 
Procedures Worksheet (Exhibit 3) in section 190 of the NRCS General Manual. When 
HGM models become available NRCS will investigate the feasibility of using them 
instead of the Wetland Evaluation Procedures Worksheet found in the NRCS General 
Manual. 
A summary report which compiles the results of the above mentioned inventories will be 
prepared every five years to document the accumulative effects of the project on 
wetlands. The report will note the bench mark condition established during the First 
Level inventory. It will also contain a discussion of the hydrologic conditions that existed 
during the period covered by the report. Any changes identified during the data analysis 
will be discussed in terms of a cause effect discussion. Mitigation actions will be 
discussed in terms of extents and effectiveness. These reports will be made available 
to interested parties. 
Wetlands within one-half mile and down gradient of an area to be treated under a PL-
566 contract will be evaluated three times during project implementation. Once prior to 
conservation treatment of lands meeting the above criteria. Then again two years after 
initial land treatment activities which may impact the wetland. The last inventory will be 
conducted one year after the last cost shared practice which may impact the wetland is 
installed. 
Mitigation responsibilities are discussed in the Mitigation Features portion of the 
Recommended Plan section of the watershed plan. 
The Colorado Department of Public Health and Environment is beginning an intensive 
alluvial ground water quality monitoring program for the Arkansas River in Colorado. 
Part of this study will be in the project area, and the data will be utilized by NRCS to 
help measure project effectiveness in regards to selenium and nitrate reduction in 
groundwater. 
A 319 Best Management Practice (BMP) Demonstration Area is in the project area. A 
monitoring plan has been developed to demonstrate how Best Management Practices 
(BMPs) affect water quality. Water budget data will be collected from irrigation 
producers on the fields monitored. NRCS will continue this on-farm water budget 
monitonng as necessary to evaluate the Highline Breaks project . 
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Permits and Compliance 
It is the contradees' responsibility to obtain any federal permits or formal land rights that 
will be needed to install the projed (40 CFR 1502.25). In the event that land rights or 
permits become necessary, the responsibility to acquire these items will occur before 
construdion. 
The total cost of the projed, which includes both federal and local money, is 
$8,765,000. Table 1 itemizes the costs by measure. Those measures showing no cost 
will not be cost-shared under this project. Table 1 displays how the costs of each 
measure are shared between federal and local dollars. 
The federal cost-share rate is 50 percent for enduring irrigation pradices. The federal 
costshare rate for other enduring practices is based on the rate presently used by other 
federal programs for similar pradicelt. ~anagement pradices will not be cost shared as 
shown in Table 1. 
The estimated technical assistance costs for the above measures are $1,685,700. This 
assistance will be in the form of education, conservation planning, designing, and 
follow-up. The cost for this technical assistance is borne by the NRCS. Projed 
administration costs are estimated to be $337,200 of which $320,300 is Federal and 
$16,900 is local. This local cost is borne by the local Soil Conservation Distrids. 
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Table E - Schedule of Obligations 
Hlghllne Breaks Watershed 
Year item Dollars PL-566 Dollars Other Dollars Total 
1 Financial Assistance 450,000 596,000 1,046000 
Technical Assistance 113,000 - 113,000 
Administration 35,000 2,000 37,000 
2 Financial Assistance 700,000 875,000 1,575000 
Technical Assistance 180,000 
-
180,000 
Administration 35,000 1,500 36,500 
3 Financial Assistance 700 000 875000 1,575000 
Technical Assistance 180,000 
-
180,000 
Administration 35000 1,400 36,400 
4 Financial Assistance 550000 700,000 1,250,000 
Technical Assistance 180000 - 180000 
Administration 35,000 1,000 36,000 
5 Financial Assistance 546 300 750300 1,296 600 
Technical Assistance 180,000 - 180,000 
Administration 35,000 1,000 36000 
6 Financial Assistance - - 0 
Technical Assistance 170,000 - 170000 
Administration 30,310 1,000 31,300 
7 Financial Assistance - - 0 
Technical Assistance 150 000 
-
150,000 
Administration 25000 1000 76000 
8 Financial Assistance - - 0 
Technical Assistance 125,000 
-
125,000 
Administration 2,500 1,000 76,000 
9 Financial Assistance - - 0 
Technical Assistance 110000 - 110,000 
Administration 15000 1,000 16,000 
10 Financial Assistance - - 0 
Techn::al Assistance 82000 - 82,000 
Administration 15,000 1,000 16,000 
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Year 
11 
12 
13 
14 
15 
Table E - Schedule of Obligations 
Hlghllne Bruk. Watershed 
Item Dollars PL-566 Dollars Other 
Financial Assistance 
Technical Assistance 80,000 
-
Administration 11 000 1,000 
Financial Assistance 
Technical Assistance 45,700 
-
Administration 11 000 1000 
Financial Assistance 
Technical Assistance 40 000 -
Administration (3 000 1000 
Financial Assistance 
Technical Assistance 20,000 -
Administration 5,000 1,000 
Financial Assistance 
Technical Assistance 10,000 
-
Administration 2,000 1,000 
TOTAL 
Financial AssIstance 2,948,300 3,796,300 
Technical Assistance 1,685,700 
-
Administration 320,300 16,900 
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Dollars Total 
80,000 
12,000 
45,700 
12,000 
4,000 
7,000 
20000 
6,000 
10,000 
3,000 
6,742,600 
1,685,700 
337,200 
Installation and Financing 
Implementation of planned on-farm land treatment measures will be through individual 
long term contracts (LTC). 
Framework for Carrying Out Plan 
The project installation period is fifteen years. All planning and Long Term Contracts 
(LTC) development w:1I be accomplished during the first 5 years. Installation of 
practices (construction) will begin the first year and continue through year 13. Peak 
years for installation of practices (construction) will be the second through the eighth 
year. Participation in the project is voluntary. Landowners or entities wishing to 
participate must submit an application to enter into a contract with the NRCS. The 
application must contain a legal description of the property to be considered for the 
contract. A copy of an affidavit, which indicates the individual or entity, has control over 
the land, which would be involved in the contract. If a lease is used, it should indicate 
the terms and length. The Soil Conservation Districts and the NRCS will determine the 
eligibility of an individual or entity to enter into a contract. They will also review the 
applications and set priorities for approval based on the concems of the sponsors. 
lanned Sequence of Installation 
Assistance for planning, deSign, construction layout, and mair.tenance of practices will 
be provided by NRCS. The treatment expenditures for the project are those nticipated 
for installation, technical assistance, and administration of land treatment contracts. 
The NRCS will assist the SCDs with the educational component of the technical 
assistance. 
The NRCS will also provide the technical assistance to plan and design practices 
through the SCDs. Costs associated with installation of practices will be bome in part 
by the NRCS. NRCS funds for technical and financial assistance will be contingent 
upon and obtained from an appropriation from the Watershed Protection and Flood 
Prevention Act PL-566). Figure E displays the planned sequer,ce of obligt:lting funds 
for the project i:ind the installation schedule. 
Responsibilities 
The West Otero Soil Conservation uistrict, the Eas Oter Soil Conservation District, 
and the Colorado State Soil Conservation Board are the sponsors for the small 
watershed program (PL83-566) Land Treatment Watershed. The SCDs will coorClinate 
activities. 
During the first years of the project the educational component of he ''Technical 
Assistance" will be im lemented. orkshops are the chose method of 
implementation. These workshops will present resource management concepts, 
methods, and t ~nologies. 
Cooperators will be strongly encouraged participate in a workshop as a prerequisite 
for receiving PL-566 co -shar funds. NRCS viII certify lar,downer or entity 
participation. 
51 
The NRCS will be responsible for technical services, writing and administering the land 
treatment contracts, providing follow-up assistance for operating and maintaining 
practices, and certifying installation of land treatment practices. The plans will be 
written in accordance with the guidelines found in the National Conservation Planning 
Manual and the National long-term Contracting Manual. Resource management 
systems will be installed by landown~r who enter into long-term land Treatment 
Contracts with the NRCS. 
The conservation practices will be applied by the participant or through contractors hired 
by project participants. The NRCS will administer all contracts and provide cost-share 
funds. Cost-share payments will be based on county average costs for that practice, or 
in some cases actual cost not to exceed a specified maximum for that practice. County 
average costs will be updated annually by the NRCS. The participants will be 
responsible for their share of the cost of each installation. I addition, the participants 
will be responsible for following management plans prepared for the operating unit. 
Contracting 
Approximately 250 individual long term contracts on 31,000 acres will be developed with 
assistance om NRCS. Participants representing at least 30 percent of the irrigated 
land needing trea 1 nt must apply for an l TC before any l TC will be approved. The 
participants share of the cost of installing practices may come from any source other 
than federal funds without a reduction in NRCS funding as long as the total financial 
assistance to be received does not exceed 100 percent of the cost. If other federal 
funds are used, the NRCS share will be reduced by the amount of the other federal 
funding. 
The basis for each l TC will be a conser,ation plan of operations (CPOs) that will detail 
the kind, amount, locar on, and install' (ion schedule of the planned practices. CPOs will 
be reviewed and approved by the SCDs prior to finalization of the contract between 
NRCS and the participant. 
Primary considerations in establishing the installation schedule include: the seasonal 
nature of the practices, the inter;elationship of practices, the availability of contractors 
and materials, the landowners' financial situation, and the need for and availability of 
technical services. These considerations will provide land users the maximum time 
possible to finance their share of the project instaflation cost. 
Each contract may range in length from 3 to 10 years. All cost-share practices must be 
installed 2 years before the end of the contract, to allow 2 years of management, 
operation and maintenance. The installation schedule will include the necessary 
management practices. 
l TCs will be approved by NRCS and the SCDs. All lTC's must be signed within 5 
years of th date the watershed plan is approved. Contracts can be modified or revised 
as long as project objectives as identified in the watershed plan are achieved. 
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Real PropertY and Relocations 
No real property acquisition or relocations will be necessary. 
Other Agencies 
Monitoring of the surface water and groundwater in the watershed area will continue in 
the future. NRCS will obtain copies of the tests from the Colorado Department of Public 
Health and Environment and USGS. 
Cultural Resources 
Cultural resources compliance for each farm will follow the procedures in the NRCS 
General Manual, Section 420. 
Financing 
The individual land users will be responsible for arranging their own personal financing 
for their portion of the cost to install the needed conservation practices. . - -
Conditions for Providing Assistance 
Technical and financial assistance furnished by the NRCS is contingent on the 
appropriation of funds by the United States Congress. 
Operation, Maintenance, and Replacement 
The participant is responsible for the annual operation and maintenance, as well as 
replacement of installed practices. TMse costs are estimated to be about $98,000 
annually. The participant is responsible for all replacement costs. The expected useful 
life for the appurtenant structures is 15 years. All other enduring practices have an 
expected life of 25 years more. 
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T.aH 1· Eatlmated InataIlation Cost 
Hlghilne BI"Mb WaterahecI, CoIorIIdo 
(0011.,.,1 
Installation Cost Item Unit Number NRCS 
PL-566 
Funds 
Dollars 
MANAGEMENT 
PRACTICES 
Irrigation Water AC 31,000 
• 
"--'-" 
Nutrient t AC 31,000 
Past_ fl. AC 1,000 
Residue_, ... AC 6,000 
Subtotal 
"" 
ENDURING PRACTICES 
Ditch Uning (Conaete) FT 190,000 641,500 
Gated Pipe FT 210000 315000 
PiP4tline FT 310000 930000 
Land Leveling AC 3,500 612500 
Water Control Structure • 240 144.000 Hydrants • 80 14400 Alfalfa Valves • 400 36000 Gated Pipe Swge • 25,600 38,400 Surge Valve • 80 66,000 Poli~l.&-nide AC 2.000 15.000 
Feedlot Pit • 3 9000 Feedlot Diversion • 3 42,000 FieidDrip~ • 3 15000 Mitigation AC 50 50,000 
Pesture & Hayland AC 200 6,500 
Planting 
Fencing Ft. 36.667 11.000 
Other 
Funds 
Doll .. 
310,000 
<465,000 
15,000 
60,000 
850000 
641.500 
315,000 
930,-000 
612500 
144.000 
14400 
36000 
38,400 
66,000 
15.000 
9,000 
42,000 
15LOOO 
50,000 
6,500 
11,000 
SUBTOTAL (ENDURING) 2946,300 2946300 
TECHNICAL 1,685,700 
-
ASSISTANCE 
ADMINISTRAnvE 320,300 16,900 
COSTS 
TOTAL PROJECT 4952300 3,813200 
Total 
Dollars 
310,000 
<465,000 
15,000 
60,000 
850,000 
1,283,500 
630.000 
1,860.000 
1,225000 
288,000 
28800 
72000 
76,800 
132,000 
30.000 
18.000 
84,000 
30.000 
100000 
13,000 
22,000 
5892600 
1,685,700 
337,200 
8,765500 
December, 1998 
I Pria! hue Dea!mber, 1~ 
Evaluation Unit 
land Treatment I 
T.t»I .... Eatlmated Avenge Annual NED Costa 
Hlghllne Breau Watershed Colorado 
(0011 ... )11 
Project Outlays 
Amortization Operation 
of Installation Maintenance 
Cost and Replace-
ment Cost 
$743,800 $98,000 
Accelerated Irrigated 
Cropland 
Grand Total $743,800 $98,000 
Total 
$841,800 
$841,800 
December 1998 
1 Price Base December, 1998, diaoounted at 61/8 pen::ent rate fur 2S years. 
2 Includes rosts for technical a.istance, project administration, and installation of land treatment 
practices. 
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Tabie 5a Estimated Average Annual Watershed Protection 
Damage Reduction Benefits 
Hlghlln. Break. Watershed Colorado 
(0011 .... )1 
Item -Damage Reduction Benefrts-
Average Annual-
AgricultlXal~elated 
Onsite 
Irrigation Labor Reduction and Ditch Clean Out 525000 
Crop Stand Damage 261000 
Subtotal 786,000 
Off-site 
Water Quality 224,000 
Subtotal 224000 
Grand Total 1,010,000 
December 1998 
I Price Base December, 1998 
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Evaluation 
Unit 
Accelerated 
Land 
Treatment 
31,000 
Irrigated 
acres 
Total 
T ..... ComparIaon of NED BenefIts Md Costa 
Hlghilne BrHka Waterahed Colorado 
(Dollars)1 
Agric:tAraI AgricuItu'aI Average Average 
Related Off-site Annual Annual 
Onsile Benefits2 Costs3 
Damage 
Reduction 
786,000 224,000 1,010,000 841,800 
786000 224000 1010000 841800 
1 Price BMe December, 1998 
1 From Table Sa 
3 From Table 4 
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Benefit Cost 
Ratio 
1.20:1 .0 
1.20:1.0 
December 1998 
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LIST OF PREPARERS 
This Draft Watershed PlanIEA was prepared by an interdisciplinary team composed of 
the following specialists, for NRCS as well as other specialists. 
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Jim P. Thornton (Now Retired) 
Wat9f Resources Planning Staff Leader 
Coordinated Staff Activities 
BS, Agricultural Engineering, 1960 
NRC engineer - 15 years 
Water Resources Planning Staff Leader - 16 years 
P.E. Colorado and New Mexico 
P. St,lnley Mitchem 
State Geologist, Wyoming 
Principal investigator for geology 
BS, Geology, Oregon State, 1971 
Wyoming PG Registration 
Oregon RPG Registration 
ydrogeology, Wright State University, 1985 
NRCS State Geologist - 11 years 
Planning Staff Geologist - 13 years 
Cartographic Tech - 1.2 years 
Harry L. Smith 
Planning Engineer/Cultural Resource Specialist 
Principal investigator for engineering designs 
BS, Agricultural Engineering, 1965 
NRCS Engineer - 33 years 
Nyle L. Jordre 
Economist 
Principal investigator for economic evaluations and coordinated 
plan development and write-up. 
BS,MS, Agricultural Economics, 1967 NDSU 
NRCS Economist - 31 years 
NRCS Soil Conservationist - 1 year 
Tim Sweeney 
Resource ConservationistNVater Quality Specialist 
Helped formulate alternatives, developed effects and developea 
public participants plan. 
BS, Natural Resource Management, 1974 
NRCS Soil Conservationist - 16 years 
NRCS District Conservationist - 3 years 
Forestry Tech. (US Army) - 3 years 
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Stuart N. Simpson 
Assistant State Conservationist for Water Resources 
Review of overall document. 
BS, Soils, Ka sas State University 
24 years of service with NRCS 
David Miller 
Resource Conservationist 
Gathered data, helped develop altematives, and coordinated 
plaming with spon"lOr and public by directing work, organizing 
meetings and being local NRCS contact. 
MS in Soil, Water Engineering, University of Arizona 
USDA SCS - 22 years experience 
USDA SCS District Conservationist - 20 years 
University of Arizona Arid Land Studies Researcher - 4 years 
P. Lorenz Sutherland 
Area Agronomist 
Develop agronomic inputs for alternatives, and also, coordinated 
water quality analysis with other agencies. 
BS Agronomy, MS and PHD in Soil Physics 
USDA ARS - 2 years 
CSU -6 years 
NRCS Ag onomist - 11 years 
Terri Skadeland 
Biologist 
Coordinate Biology Activities 
BS, MS, in Fisheries and Wildlife Biology 
District Conservationist - 9 years 
Biologist - 11 years 
Marsha Baenziger 
Archeologist 
Coordinate Archeology Activities 
BS, MS, PHD in Archeology 
NRCS State Specialist 3 years 
Brice Boesch (now retired) 
Water Management Engineer 
Assisted on Irrigation water management alternatives and drainage. 
BS, Agricultural Engineer, 1959 
NRCS Engineer - 31 years 
Consultant in private practice - 9 years 
DeAnna Russell 
Soil Conservation Technician 
Field Research on practices needed to correct recognized 
conservation issues and canvas producers for po ential 
involvement. 
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Experience 
Name 
Job Title 
Assignment 
Education 
Experience 
Name 
Job Title 
Assignment 
Experience 
Name 
Job Title 
Assignment 
Experience 
Name 
Job Title 
Assignment 
Education 
Experience 
NRCS - 11 years 
Owns and runs 300 acres irrigation farm. 
Mike Williams 
Soil Conservation Technician 
Field contact with producers on needs to be filled on project, 
canvas for expected involvement. 
Trinidad Junior College - 2 years 
NRCS Soil Conservation Technician - 22 years 
Owns and runs 80 acre farm. 
Ferlin Edens 
Soil Conservation Technician 
Assist with producer contacts to indicate their willingness to 
participate, Area 3 wetlands team member, and field office 
archaeological contact. 
NRCS Soil Conservation Te nician -11 years 
Owns and runs 1,000 acre farm 
Donna Rasmussen 
Secretary 
Editor and Typist 
NRCS Secretary - 2 years 
Jim Valliant 
Extension Irrigation and Research Specialist, CSU serving 
Arkansas River Basin 
Helped gather data, develop alternative practices and provide 
information to the public for Irrigation Water Management. 
B.S. & M.S. in Agricultural Engineering from Texas Tech University 
High Plains Research Foundation in Soil & Water Conservation, 
irrigation, and artificial groundwater recharge. Served as project 
manager for the Navajo Irrigation Project, managed Foxley Farms 
in Southeast Colorado - 10 years, and CSU Staff - 8 years 
The draft watershed plan and environment assessment was reviewed and concurred in 
by s ate staff specialist having responsibility for engineering, soils, agronomy, biology, 
geology, and EIS. 
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STATE OF COLORADO 
OFFIC! OF THE STATE ENCINEER 
Division of Water Resource> 
Departmen( of Natural R~our,es 
ll' ) ~h."".n SlTtet. Roo", a 18 
~n_. (olor.do 8020) 
rhon. ()Ol l 8b6· )S81 
FAX 1)0)1 866·)589 
Leroy Stokes 
March 18. 1998 
Acting State Conservationist 
USDA, Natural Resource Conservation Service 
655 Parlet SI. , Room E200-C 
Lakewocd, CO 80215-5517 
RE 
Dear Mr. Stokes ' 
Draft Watershed Plan-Environmental Assessment fe r Highline 
i3reaks Watershed , Colorado 
RoyR ...... 
c.....mo. 
) ...... S. Lcxhh.,.d 
E ........ Dir=o< 
H.t D. SimplOft 
SQlr E"K'ne-r 
We have completed our review of the subject report. Although the 
Recommended Plan (RP) includes several aspects, our primary focus W2S to evaluate 
any impa::ts to ri ver flows reaching the state line and any implications re9a rding Article 
IV-O of the Arkansas River Compact. The RP includes ditch lining, pipe lir.es, gated 
pif:e , sur;e , land leveling and water control structures to improve irrigation water 
app lica t:on on 31 ,000 acres. Implementation of the RP will more effective:y conserve 
and use available water supplies by improving on farm irrigation water m2r:agement thus 
reducing deep percolation . 
The major problems identified in the watershed include poor wate r (surlace and 
groundwater) quality, poor imgation water management, and excessive irrigation 
induced erosion to the irrigated cropland. While we recognize that water q~ality is an 
issue, we wot.; ld avoid characterizing the historical irrigation practices as " ~oor" or 
"excessive". While these descriptions are subjective they may also contr2C: lct other 
statements in the report that the RP would not adversely impact the usabie quantity or 
availability of :he Arkansas River for users in Colorado and Kansas. We \'I Ii I try to 
highlight slJme of the statements in the r.;!port to ctarify our position. 
The report mentioned several times that the pnmary need was be:.er on-farm 
manage ~ent to Improve water application effecliveness. The report does not mention 
wr,at is the current estimate of application effectiveness or what is expec:ed as a result 
of the Irr;:: lementat lon of the RP. The report indicates that the water~hed ~, as a water 
shcrtage (p 49) due to an inefficient irrigation water delivery system It ft.;;.her states 
that lower wa ter applica tion effectiveness increases the deep percolation. It is stated on 
p, 55 that "i t was determined that none of the altematives to be considerec would 
change the amount of water to be diverted (rom the river or to project area laterals and 
fie ld dltc:1es ." It is not clear what is meant by the statement on p. 54 that "Jetter on-farm 
water rr.anagemen t to improve water application effectiveness for on and off-site uses." 
The re~crt states on p. 27 that no land can be converted to irngation in the future and it 
is 'lot ar.:lclpaled that the land use or crop distribution will change in the ft,·.Jre 
0:1 p. 56 it was concluded that deep percolation could be reducec Significantly 
With system management changes Without increasing crop consumptive use. It IS further 
leroy Stokes 2 r-.:arch ~ 3. 199!! 
stated that improved water application effectiveness allows the agricultural producers to 
better meet crop needs (p. SO) and that the deep percolation would be reduced by 72 
percent on the treated areas (p.S2) It is mentioned that the NRCS methodology for 
predicting water use is based on individual field analysis models and a water budget . II 
would be helpful to review this information to verify its results and the basis that the 
Arkansas River is a gaining stream (p.11 2). The model suggests that crop consumptive 
use will not change, irrigation application will be improved and the need to use wells will 
be reduced as a result of improved use of surface irrigation water. 
Based on the information presented in the report, it can not be determined 
whether there will be a net increase in the crop consumptive use within the water.;hed or 
if the increase in depletions of surface water will be offset by a decrease in consumption 
in well water. 
Improving irrigation water management is desirable and should be encouraged 
for several reasons identified in the report However, we believe that furthe r 
investigation and analysis of the NCRS models and its assumptions are needed to 
ensure that no violations occur under Article IV-D of the Arkansas River Compact. We 
would like to meet with your project staff as soon as possible to understand the models 
;n more detail. Please call us for a time for the meeting. 
Sincerely, r 
h~ 
Stale Engineer 
HDS: DW 
Cc: Steve Witte 
Dennis Montgomery 
l\; 
TOTk D.0:? 
USDA 
-
Uni!ec States 
Ollpa,nnent of 
Agriculture 
Natural Resources 
Conservat/on 
Service 
(NRCS) 
State ~onS8rvationist ' s Office 
655 Pariet Street 
Room E200c 
Lakewood CD 80215-5517 
T"'plloll.: 303 236-2886 hnp:/Iwww.co.nrca.uada.gov Fax: 303 238-2898 
Hal D. Simpson 
1313 Sherman St. 
Rm. 818 
Denver, Colorado 80203 
Dear Mr. Simpson: 
April 10, 1998 
Thank you f or your comments on the Otero county, Highline Breaks 
Watershed Projec t, Draf~ Plan. 
The irrigat ion effective ess is considered to be below the optimum 
level based on measured and modeled data, such as amount s of runoff 
and deep per olation. 
Some o f the expec ted project outcomes are presented in the "Summary 
and Compari son of Candidat e Plans" found on page 68 of the Draft Plan. 
It is true that irrigation diversion amounts will not change with 
project action. The incent of the project i s to use the existing 
water resource more effectively, thu improving the ground wa t er 
quality. Becaus e the Valley-fil a~ifer is linked to the Arkansas 
river, the water quality of the reach impacted by this project is 
expec ted to i mprove. 
No new land will be brcught under production due to this project. Nor 
will any dry cropland be converted to irrigated cropl and as a resul t 
of project act i on. 
The analysis approach used to evaluate irrigation effectiveness 
utilized data and i~fornation obtained from the Col orado Stat e 
Univer sity Cooperative Sxtension Service and Uni t ed Stat e s Department 
of Agriculture , Natural Resource Conservat ion Service field per~onnel . 
The process i nvolved parti tioning the diverted irrigation wa t er t o 
various areas within tee hydrologi c system . 
Doug Cain of the United Stat es Geo ~ogical Survey (USGS) sta ed in a 
198 tud) e titled "Quality of the Arkansas aiver and i rrigation-
return f ows in the lower Arkansas River valley" "tha much of the 
stream flow in the Arkansas River downstream from La Junta may be 
irrigation return flow during parts of most years". The Va l ey-fil l 
1M ___ ~. ~ SetWc:8 WiIfO'" h .. d-tn4tend witfI 
me ~ ,...".. to ~ "aNniI ...owle" Oft privet. I.., ..... AN EQUAL OPPORTU~rTY EMPLOYER 
Aquifers of the Arkansas valley is connected hydraulically to the 
river (Fort Lyon Canal Company Water Transfer Alternat ives Study by 
Gronning EngiLeeri ng, February , 1994). 
Ler oy Stokes 
Act i ng State C nservationist 
USDA/NRCS/LStokes / tas 
UO!te:l States 
Department of 
Agriculture 
Natural Resources 
Conservation 
Service 
(NRCS) 
State Conservationist' s Office 
655 Parlet Street 
Room E200C 
Lakewood CO 80215-5517 
Telephon.: 303 236-2886 hnp:/Iwww.co.nrcs.usda.gov Fax: 303 236-2896 
Hal D. Simpscn, tat e Engineer 
Division of ~ater Resources 
818 State Ce~tennial uilding 
1313 She=mar. St. 
Denve!:, Colc!:ado 80 203 
Dear Mr. Si~pson: 
Se:;::embe!: 3, 1996 
Enclosed is a copy of t he revised draft Watershed Plan-~~vironmenta_ 
Assessment (?lan-EA) for Highline Breaks Wate!:shed , Colc!:ado, prepa!:ed 
unde!: autho!::ty of the Watershed Protection and F:ood P!:event:on Ac: 
(Public Law 33-566) and in accordance with secticr. 102 (2 ) (c) of the 
National Er.v:ronmental Policy act of 1969 (Public Law 9:-190 ). The 
final plan-~; may be approved administrat ively. 
We a!:e requesting that comments or a letter of ccr.currer.=e be re~eived 
by this off:ce on or before Septembe!: 21, 1998. 
Please retu!:~ comme~ts/letter to: 
Stephen F. =_ack 
State Ccnse:-rationist 
USDA, Natural Resource Conservation Service 
655 Parfet S:., Room E200 -C 
Lakewood, CC 80215-5517 
Since!:e_y, 
.. - .- ~ ...... '.'-- ... J 
S epi:en • . 31..ack 
State Conse:-iationist 
Attachments 
. P! USDA: )IRes : TS ·.~eeney: SSlmps on: t as 
Th. Nat\lral Auourc .. Cons,rvation Servicl wo," h.nd4n-hand ""'" 
(h. Americ.n plopl. to cons.rve n' tura' .... ourc .. on pnval. land • . AN eQUAL OPPORTUNITY eMP~OyeR 
STATE OF COLORADO 
OffiCE OF THE STAT! ENCINEER 
OMsion 01 Wirer Resources 
Oepanment of N~(uraJ Resources 
Ull Shennan SI1ftf. ..... m al a 
0..-. Cak>tado 1020J 
~(lOl,e"']5al 
'~(1Ol'1"')SI9 
Stephen F. Black 
State Conservationist 
September 23. 1998 
USDA. Natural Resource Conservation Service 
655 Partet St, Room E200-C 
Lakewood, CO 80215-5517 
Re;;· 
-. 
Dear Mr. Black: 
Septerr.:er '998 Drat! Watershed Plan-Environmental 
Assess~ent for Highline Breaks Watershed. Coloraco 
...,. ....... 
c:;o....-
_ S.LodW:Id 
~Dnc:o, 
HalO.~ 
s.- fII" ... , 
We have completed cl,;r review of the subject report in conjunction with staff at 
the Colorado Water Conservation Board. In general, we are in concurrence with the 
report. We have one sugges ticn for change in wording that is found on page 9. To 
avoid confusion about site s~e:itic finc ings being categorically applied to th entire study 
area or Arkansas River Basin. we suggest the following sentences read · 'n summary. 
NRCS methodology for predic!ing water utilization is based on individual field analysis 
AIlBeels une a water ~l:Ie§et ~'1e AIlBeels which suggest that crop consumptive use will 
not change in the studv area as a result of the project actions." 
Tnank you for the op~crtun ity to review th is report. Please contact us if you need 
any additional information 
HDS: DW 
Cc: Steve Witte 
Dennis Montgomery 
Steve Miller 
Sincerely. 
"'6 .g-x--
Hal D. Simpson 
State Engineer 
TOTi=l. P . ,ll ~ 
United States Department of the Interior 
FISH A. \lD WILDLIFE SERVICE 
Ecological Services 
Colorado Field Office 
P O. Box 2~486 
Denver Federal Ccnlcr 
Den .. , . Colorado 80225{)207 
ES/CO: \ RCS/Highline Breaks Watershed Plan 
ail Stop 65412 
Mr. Leroy Slokes. Acting State Conservationist 
USDA. ~arural Resource Conservation Service 
655 Partet Sr. . Roam E200-C 
Lakewood. CO 8015-5517 
Re : Highline Breaks Watershed Plan Draft Environmental Assessment 
Dear \1r. Stokes : 
We have reviewe..! the subject environmental assessment (EA) and provide the foll owing 
comments in behalf of the Depanment of the Interior . Comments are provided pursuant to 
author ill s conferred by the Endangered Species Act of 1973 (16 L".S .C.1531 et seq .. as 
amended ). Fish and Wildlife Coordination Act (16 U.s.c. 661 et seq .. as amended). and the 
Migratory Bird Treaty Act (1 6 U.S.c. 703 et seq .. as amended) . 
The U. S Fish & Wildlife Service has conducted several inve tigations into the degradat ion of 
water quali ty of the middle Arkansas River Basin due to contaminants originating from or 
e. acerbated by agricultural operations. Investigations have also documented the 
bioaccumulation of cenain contaminants in fish and waterfowl to levels that may be harmful . 
As levels of these contaminants continue to rise . injury to wildlife and narural systems 
increase Broad implementation of many of the measures proposed in the recommrnded plan 
are needed and long overdue. 
After re\"iew of the recommended plan and the subject EA. the Service believes that beneficial 
effect to thp natural environment of the plan if broadl y and correctly implemented will 
outweigh aa erse effects. Consequently. the Service supports the implementallon of the 
concept embodied in this plan . We do. however. have severa l questions . concerns. and 
recommendations for your consideration . 
In several places m the EA . it is stated that all wetland losses would be mitigated . We . nJ" rse 
thiS commitme nt : however. it is unclear how NRCS will defi ne wetla nds. how losses \>, 111 be 
determmed. and what ba is of those 10 ses will be considered under the prog ram As ~ c'u 
know. there are a number of definitions of wetlands. and there is al 0 the Issue of 
jurisdictional and non-jurisdictional wetlands under the Clean Water Act. Will mitigation 
apply to both naturally-occurring and irrigation-induced wetlands') Will both jurisdictional and 
non-jurisdictional wetlands be compensated when "lost ''') An estimate of 50 acres was 
suggested on page 94 as the amount of wetland acreage to be mitigated . On what baSI \\ a ~ 
this figure reached? How and where (generally speaking) will mitigation be achieved') Who i 
responsible for mitigation and how will it be ensured that mitigation is successfully 
implemented'> 
Whether or not a wetland is naturally created or induced through the transport or application 
of irrigation water: and whether or not it is jurisdictional or non-jurisdictional is of n 1 
practical importance in the functional benefits produced by those wetlands . It is often argued 
that irrigation-induced wetlands . such as those resulting from field runoff or seepage from 
transport canals and ditches. are "artificially created" and above and beyond that produced by 
nature . In the semi-arid and arid West. the argument goes that 'vetlands in area of irr igated 
agriculture often exceed those occurring naturally . In some areas . wetland acreage is indeed 
increased through runoff. seepage. and increased return fl ow . In others. however. irrigation 
may lower the water table of floodplains through stream depletion. thus reducing floodpla'n 
wetland acreage . Many wetlands are also converted to cropland . The extensive conver ion of 
natural habitats to agriculture has substant ially diminished the ability of landscapes to support 
wildlife populations. The wetlands "created" by agriculturally applied water returns some 
base of wildlife habitat to that landscape . Further. the wetland. riparian. and enhanced upland 
vegetation often accompanying delivery canals and ditches frequently affords the onl y suitable 
habitats for some species in highly modified and typically monotypic landscapes. ~ nd pro\'ides 
cruc ial travel corridors across these expanses of cultivated land . 
Consequently. we urge that all wetland and riparian habitats . regardless f their source of 
development be considered in evaluating loss and mitigation needs under this plan. Th is 
includes those habitats created or enhanced along canals and ditches. or down gradient from 
them a!. a result of seepage loss. 
\\ ~ note that 190.000 feet of ditches or canals are to be lined with concrete . The intent il1n of 
lin ing is w reduce water loss through seepage . thereby increasing yield to target fields. An 
advep;e consequence of lining is the los of wetland. riparian . and enhanced upland veget:nion 
that typically develops along these ditches. We also recognize that the impro\'ed deli\er~ 
capab ility 0 water to those fields crrated by lining reduces the need for water di \'ersion and 
improves economy . Consequently we rion 't necessarily advocate eithe r that lining be a\'olded 
or that all habitat losses be mitig:.ted . We suggest that :-.IRCS . along with the Colorado 
Division of Wildlife (CDOW) ant: the Ser\'ice (if determined to be appropriate and 
ad\,antageous). evaluate the habitats to be affected along ditches and canals (() be lined to 
determll1e those that are most significant 111 terms of their value for cover. nestl nb, habitat. or 
as key movement corridors for wildlife . For those impacted ditch·assoc iated hahi tats deemed 
" important" . a mitigation plan would be developed cooperati vely to replace or otf· o;et the 111~ t 
functio ns and values (I f '' 0' habitat. For instance. if a ditch to be lined supported a key 
movement corr idor ac ross cult ivated la nd . perhaps a shelterhelt could he c~ t ah lt,hcd to rcrl.lLc 
that function. allowing Impro\'ed wate r deli\'ery Wilhout loss of Important Wildl ife tunct ll 1nal 
value . In specific insta'1ces . the adverse effects 0: lining could outweigh the benefits . In these 
cases. nor lining shoul be retained as an opt ion. 
The docUl ... t ranks floodplainS Wllh a lO ll ' degree of concern a'1d low degree of signi ficance 
m decision making . This ranking corre ~ponds 10 low like lihoo of be ing affec'ed by the 
project. accord ing to the document. We question the rat ionale of that conc.:lusion. With a 
s rang emphasis on changes in water management. it seems that besides the adverse effects of 
ditch li ning on habitat. one of the greatest effects could be on the tloodplain environmeilt. 
Although most measures will be implemented on agriculrural land . tloodplains are the narural 
recipient of upland runoff and rerurn tlows . These water sources create temporary and 
seasonal flooding in wetland sites. and suppon the floodplain water table . strongly influencing 
the development and suppon of wetland and phreatophytic vegetation communities. With 
increased efficiency in both wate r deli very and application. floodpl ain environments may 
experience reductions in both surtace water accumulation through lessened runoff. and 
increase in depth 10 the water table as consequence of the reduction in deep percolation. This 
is particularly likely in a gaining stream reach. as is apparently the case through the project 
area . While impac ts 10 the river from decreased rerurn flows might be off eT by decreased 
depletion • . the inte rmediate zone - the fl oodplain. through a gaining reach. is affected only by 
decreased depletions. Should th is scena rio occur . adver e impacts 10 wetland and riparian 
communitie could be substantial. If NRC has information 10 expla in why such impacts 
would not OLcur . that should be provided in the E:\ . Otherwise . we suggest that the potential 
significance of such impacts justi fi es and dictates the need for carefu l analysis and planning . 
For those not involved in plan de \·elopmenl. and especia ll y those outside the agriculrural 
community. the document seems some\,. hat vague on Just what some of the proposed plan 
IT'tasures involve . They are presented categorically . but are not always well explained in 
terms of the exact component actions or pr jects that would be implemented . This makes it 
difficult fo r the reader 10 eva luate or en\'! ion the type of effect that might result from the 
proposed measures. For instance . the document stales that water management will he 
improved by changmg water irrigation methods and procedures . Although the inter! may be 
10 accommodate latirude in the methods and procedures 10 be implemented . nonetheless the 
vaguenes~ of that desc ription mak~ it impos ible to inderendently assess the potential for 
adverse effe~ts. not knowi ng what methods are likely 10 be employed and the probable 
implementing procedures of those methods . 
Lastly . we strongly urge that planning at both the broader and site -specific leve ls include 
CDOW NRCS. CDOW . and the landowner can pro\'lde an effective team in deve loping 
plans that maXimize benetits 10 both the fa rmer and wildlife . while ave rting unintended 
consequences 10 or fro m wildlife . CDOW C:ln assis t . RCS biolog ists in e\'aluati ng habitat 
importance and !Unction. potentia l imra~ts of proposed actions. and in deyelnping appropriate 
mitigation plans to replace or off-,et the loss l) r degradation of important hahi tat fu nclions and 
val ues 
Overall. we cllmrlement . ReS . the Cllioradl) State Conserva tion Board . and the East Jnd 
West Otero Soil Clln~ervatilln Districts fo r their foreSight and effort. 10 strategi~a ll ~ address 
some serious and accreting problems that have been degrading both the narural and human 
environment . We request that our concerns and recommendations be factored into plan 
formu latIOn to help strengthen that plan for the benefit of all resources . If we can assist 
further with these efforts. such as contaminants monitoring or in other ways. feel free to 
contact me . Gary Patton. or Andrew Archuleta (contaminants) at 303-275-2370. 
CC : CDOW . Pueblo (AIm : Chris Klosler) 
Since~clv . 
I.  
leRoy W. Carlson 
Colorado Field Supervisor 
CDOW . Colorado Springs I Ann: Bruce Goforth/Bev Fe'l) 
EPA . Denver (Ann: Sarah Fowler) 
COE. Pueblo (Ann: Jim Townsend) 
DOI/OEPC. Denver (Ann : Bob SIC" .m 
Projecl File 
Reading File 
Panon: C oOIConsul!slh,ghl",,, u : 3n6l98 
I!Slco: TolE Spotico 
MIiJ Slop 65412 
United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
Ec.oIoeiuJ Service. 
Colondo Field Offic< 
P.O . Bo.2.54&6 
!leave< Peden! ec-r 
!leaver. Colondo SOl.2.S -0207 
Stuart Simpson MAR j Im 
Natural Resources Conservation Service 
U.S. Department of Agriculture 
655 Parlet Street, Room E200c 
Lakewood, Colorado 80215 
Dear Mr. Simpson: 
In response to your letter of February 20, 1997, the U.S. Fish and Wildlife Service (Service) 
is providing comments regarding Federally endangered or threatened species in the vicinity of 
a P.L.-566 project, in the Highland Breaks Watershed, Otero County and Pueblo County, 
Colorado. These comments have been prepared under the pro isions of the Endangered 
Species Act of 1973, as amended (16 U.S.C . 1531 et. seq.) and the Fish and Wildlife 
Coordination Act (48 Stat. as amended; 16 U.S.C. 661 et seq.). 
The Federally listed threatened and endangered species that could occur in this water~hed 
inc ude: 
Birds: 
Mammals: 
American peregrine falcon , Falco peregltnus, Endangered 
Bald eagle, Haliaeetus /eucocepha/us, Threatened 
Whooping crane, Grus americana , Endangered 
Least tern , SleT7UJ anrillarum, Endangered 
Piping plover, Charadrius melodius, Threatened 
Black-footed ferret , Musle/a nigripes, Endangered 
The Service also is interested in the protection of species which are candidates for official 
listing as threatened or endangered (Federal Rel:ister, Vol. 61 , No. 40, February 28, 1996). 
While these species presently have no legal protection under the ESA , it is within the spirit of 
this Act to consider project impacts to potentially sensitive candidate species. It is the 
intention of the Service to protect these species before human-related activities adversely 
impact their habitat to a degree that they would need to be listed and , therefore, protected 
undt.r the ESA . Additionally, we wi ''- .') make you aware of the presence of Federal 
candidates should any be proposed or listed prior to the time that all Federal actions related to 
the project are completed. If any candidate species will be unavoidably impacted , appropriate 
mitigation should be proposed and discussed with this office. Candidate species present in 
Otero County and Pueblo County include: 
Mammals: Swift fox, Vulpes ve/ox 
Birds: Mountain plover, CluJradrius moruanus 
Fishes: Ark2nsas Darter, Erheosroma cragini 
Plants: Colorado butterflyplant, Guara neomexicana pp . coloradensis 
Regardir.g a need for a biological assessment for this watershed project, a biological 
assessment is required for "major conscruction activities' considered to be Federal actions 
significantly affecting the quality of the human environment as referred to in the National 
Environmental Policy A t of 1969 (42 U.S .C. 4321 et seq .) and also in cases where a listed 
species or critical habitat may be present in the action area. Given the scope of the proposed 
project and the likelihood of Federally listed species being present within the watershed, the 
Service believes that preparation of a biological assessment would be prudent. 
Besides the potential occurrence of FederalJy listed species and candidate species, the area 
supports a wide range of fish and wildlife species including raptors and other migratory birds. 
Wildlife values are potentially greatest along relatively undisturbed riparian corridors. 
The Service recommends that construction avoid wetlands to the extent practicable. If wetlands 
are to be impacted by the proposed project, please contact the Southern Colorado Project 
,)ffice, U S. Army Corps of Engineers at 720 North Main Street, Suite 205 , Pueblo, Colorado 
81 ;: 13-3046. 
If the Service can be of further assistance, contact Peter Plage of th i~ office at (303)275-2370. 
Sincerely , 
~ leRoy W. Carlson 
Colorado Field Supervisor 
cc: FWS:CO/KAINEJUT (John HamiU) 
Reading file 
Project file 
Plage 
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un il ~d States 
Cepartment of 
Agriculture 
Natural Resources 
Conservation 
Service 
(NRCS) 
State Conservationist's Office 
655 Parlet Street 
Room E200C 
Lakewood CO 80215-5517 
Tele phone: 303 236·2903 hnp:/lwww .co.nrc •. u.da .gov Fax : 303 236·2896 
LeRoy W. Ca~~son 
U. S . Fish a~ci wildlife Service 
Colorado Fie:i Supervisor 
Ecological Services 
Denve~ Fede ~a ~ Cente~ 
Denve~, Colc~ado 80225 -0207 
Octote~ 26, 1998 
T~ank you f~~ yo ur comments on t~e Draft Higr.line Breaks 
waters r.ed ~r~jec: plan, located in Otero county. T~e 
following are our responses t o your comments . 
NRCS defines ';let~ands as areas having a predominance of hydr_c 
soil; and are inundated or saturated by surface or ~roundwate~ 
a t a f~eque~cy ar.d duration sufficient to support a prevalence 
of hycirophy::c vegetation,; and ur.cie ~ normal circums:ances do 
support a ~revalence o f hydrophytic vegetation. We identify 
wetlar.cis b y looking at field indicators of t he se three 
par3meters '.:s:'ng the 1987 Co~s of Eng i neers vletlanc.s 
Delineatior. ~anual. 
We plan t o ~::igate all wetland l o sses f o r beth nat~rally­
occur~:ng a~d irrigation-induced, jurisdictional anc. non-
jur i sdictic~al wetlands. First priority for mi tiga::on wi ll 
be on the :a~ wr.ere the loss occurs. If we are at:e to 
identi:y la~downers willing to create or enhance we: :ands on 
their properties above and beyond what is re~ired for their 
in ividual ~et land losses , we will allow these addi::onal 
benef it s te count toward off-farm mit i gatio n for ot~e ~s wit hin 
the wac e r s:-.ed. 
We based Ol.: r 50 ac~e estimate of 'tletlands to be mit : =ated 
using Natic~a l Resource Inventory (NRI) and Natural ~esource 
Conse~,atic~ Ser/ice (NRCS) wetland i nventories to determine 
tot a l ';Iet l a~d acres in the watershed . This informa::' on was 
entered in:~ a Geographic Info rmation System (GIS) system. We 
then subt~a~:ed all rangel a nd wet l ands and wetlands supported 
by the majo r cana ls and streams to get potential ef:ected 
Th. Naru," R.loure .. eon •• ,.".doft SeNic. wort. hMd"'~..,d with 
m. American DeOP" to conlerve natu'" rw.ourc: •• on private land • . AN EQUAL OPPORTUNITY PROVIOER AND EMPlOYi' ) 
wetland ac r es. T~~s number was fur ther tempered us:~g only 
the percentage of :andcwr.ers expe cted to participate . 
The 19 0 , 000 feet e: ditc~ lining is a n e stimate . We dc~ ' t 
know t ~e exact extent or location of t he d it ches to ce 
treated. These d::ches a r e located on individua l fa~s and 
are not de li'/ery d':'tches. An Envi ronmental Ev a luat ion (EE ) 
will b e cond~cted :or eac~ farm plan deve l o pe d thr ough project 
action . Our perse~e l will determine the functions a~d values 
of wetland s that weuld ~0 i mpacted while conduct i ng the EE . 
Thi s information w':'ll be used to dete rmine mi tiga tion r.eeds. 
Any mit : gatie r. nee~ed is t he l andowners respons ibility. 
Mitigation ac::ions wou l d be wr i tten into a c on r act be t· ... een 
the landowner and the Unit ed States Departme nt of Agric~lture , 
Natural Reso~rce C~nservation Servi ce . 
Ye s , f ' oodplains are the r e ipient o f over l a nd flows a~d are 
imp ac::ed by ::~e a_: uvial aquifer . Project imp l ementa::c~ i s 
e xpe cted to occur ~n a non- contiguous fas hion . Waters ~ot 
being utilized on a pa r tic' l a r farming operation i s ex;ected 
to r e main ir. the e~rthen delivery system for othe r far-. 
opera ticns t= use . Pe rcolat ion from these systems w~ _ : 
increase directly proport iona l ly t o the amount of inc re~sed 
quanti~ i es ce~ng delivered. Deep percolat i o n a nd rune :: is 
notel:minated w i : ~ p r ojec t act i on. The f l oodplain cc~:ains a 
wide var:ety of p : ~nt s , t he amount of water necessa~! to 
maintain the~ a ll i s n't known. A water budget f o r t~e acres 
anticipa ted to be t rea t ed, shows no net c hang e in t ~e ~Jant:ty 
of ove r a _l s y stem · ... ater. If unanticipated of f si t e negative 
impacts to .... e tl a nds occur duri ng project impl ementa t :or: the y 
will be mitigated fo . 
We a nticipa te the a r ea to be treated u der t h is p r oj e c t to s ee 
sign~rlcant c~anges in i rri gation methods a~d proce dur es over 
the li fe of t ~e proj ect . Each farming operatio n i s u~:que and 
wi ll ha ve it s own unique p l a n to addr e ss client a s we :: as 
envire~menta: concern s . The spec i fics f o r each fa rm p:an wi_l 
b e de termine~ dur:~g the i nventory and evaluat i o n ptas e fo r 
each plan. Indiv:dua l fa rm p l ans are not dev e loped pr: or to 
overall projec t f~nding. There will be some operat iens 
chang~ ng to surge :rr igation f rom convent iona l f u r rc .... 
irr igating. The procedura l changes include s hort er i rr:ga tion 
s et times , s~orter f u rrow lengt hs, and smaller qua nt : t:es of 
water be ing appli ed do wn i nd i vidua l furrows . 
S i ncerely, 
if.M,4~_) 
State conse~ .. atior.~st-?= 
s" r :. 
f t'....:.:' . 
eJ 
8 EPR-EP 
Leroy Stokes 
UNITED STATE S ENVIRONMENTAL PROTECTION AGE~CY 
REGION VIII 
999 IBtb STREET· SUITE 600 
DENVER. COLORADO 80202·24&1 
Acting State Conservationist 
USDA, Natural Resource Conservation Service 
655 Parfet St. . R'lom E200-C 
Lakewood. CO ,)0215-5517 
Dear Mr. Stokes: 
As requested in your letter of February 2. 1998. EPA Region VlIJ has reviewed the draft 
Watershed Plan-Environmental Assessment for the Highline Breaks Watershed Project. in Otero 
and Pueblo Counties. Colorado. We appreciate the opportunity to conunent at this time and hope 
the following conunents are useful during your preparation of the final document 
Our primary concern with the document is that it does not adequately present the 
alternatives analysis conducted for the project. the environmental impacts associated with those 
alternatives. and the rationale for selecting the preferred alternative. In particular. the document 
needs to include the rationale for the alternatives eliminated from discussion. and clearly discuss 
why alternatives which did not meet the sponsors' objectives were eliminated. This discussion 
needs to include what the impacts of these eliminated alternatives were. and what could be 
changed to make any less damaging alternatives acceptable to the sponsors. The EA should also 
clearly discuss why the sponsors will not implement management practices without a cost share. 
when the sponsors stated goals are to improve \\ ater quality and reduce erosion. Both sides of 
the issue need to be clearly presented. 
On page 55 of the EA, in the alternatives discussion, it is indicated that the amount of 
water diverted from the Arkansas River would not change as a result of the project. On page 56. 
it is indicated that the amount of water leaving the project area also will not be reduced. The EA 
needs to clearly document. with the mass balance equations. rati"'1ale. and results. how this would 
)ccur. The discussion needs to include the rationale for the conclusion that a 72% reduct ion in 
deep peculation will occur under project implementation, and the rationale why this major 
reduction in deep pe ulation will not result in a reduction in flow below the project. T _s 
dis IIssion of alternatives refers the reader to Appendix C for the details of the alternatives 
considered . However. Appendix C contains less information about the alternatives process than 
the body of the EA. 
We are very concerned with the wetland impact conclusion on page 51 which indicates the 
wetlands of the project area will be impro\'ed because of improved water quality. While this may 
be true. it ignores that the project reduction in deep peculation which improves the water quality 
will remove the water supply from the wetlands supported by return fl ow. Our experience with 
other projects of this nature. such as the salinity control projects. has indicated that significant 
wetland impacts can occur as a result of reduction in deep peculation. The EA needs to 
document this impact and document how these impacts will be mitigated. 
We are also concerned with the approach to wetland mitigation presented in the EA. The 
EA needs to clearly document how and where the wetland mitigation will occur. This needs to 
include an estimate of the wetland acreage which will be lost. Without this information to 
document that the mitigation can occur, it is not possible to conclude that the impacts will not be 
significant. The NRCS needs to be responsible for ensuring that all wetland mitigation is 
implemented arrl successful. Such language needs to be added to the EA. 
The discussion of monitoring also needs a commitment that the NRCS will be responsible 
for implementing and completing the water quality and wetland monitoring pIa 1 should the other 
referenced agencies not be able to implement or complete the monitoring. A detailed monitoring 
plan which documents what would be monitored, and where monitoring-would occur, needs to 
be included in the EA as an attachement. The costs for this monitoring also need to be factored 
into the project budget. The discussion also needs to include where the referenced 319 
demonstration area is in relation to the proposed project, and how the practices implemented in 
that demonstration are applicable to the proposed project, and what were the results of that 
demonstration. How was the demonstration successful in encouraging the landowners to adopt 
the practices? 
Once again, thank you for the opportunity to comment at this time. If you have any 
questions concerning the above comments please contact Dave Ruiter at 303/312-6794. 
Sincerely yours, 
. L ./ / 
, ·-:-r /,' ./' -? ~ 
I· -
/ 
Cynthia Cody, Chief 
NEPA Unit 
Ecosystem Protection Program 
L'3DA 
--
li.,ited States 
Oepanment of 
Agriculture 
NatoJral Resources 
Conservation 
Service 
State Conservationist's Office 
655 Parlet S reet 
Room E200C 
(NRCS) Lakewood CO 80215-5517 
relephone: 303 236-2903 hnp: //www .cc.nrcs.usda.goY Fax: 303 236-2896 
October 26, 1998 
Cynthia Cody 
Chif NEPA Unit 
U.S. Environmental Protection Agency 
999 18th St. , Su~te 600 
Denver, Colorado 80202-3 466 
Dear Ms. Cody: 
The following are our responses to your comments on the Draft 
Highline Breaks water shed plan. 
The plar_ was developed using the guidance provided in the 
USDA/Natural Resource Conservation Service (NRCS) Naticnal 
Watershed Pl anning Manual . 
In the Formulation section of the plan the criteri a for 
treatment measure eva_uation is discussed. These criteria 
include , completeness, efficiency, effect i veness, and 
acceptability. Also in the Formulation a d Comp r~ son of 
Alternatives section of t he p l an, these same criteria are 
discussed in relation to alternative evalmatiorn. 
Table 1 lists management prac~ices which are anticipated to be 
implemented and are not cost shared. 
A water budget de'reloped for the project, which is included in 
the project's supporting documentation, illustrates that whi le 
the amount of diverted water does not change and dee? 
percolation decreases, irrigation system water increases with 
project. System water is considered unused water. 
The statement referr ing the reader to Appendix C for 
alternative de~ails is in error . This Appendix is int ended to 
provide insight into the investigation and analysis conducted 
for plan development. 
Although the project wi ll reduce dep.p percolation, it is not 
eliminated. T~e amount of se_enium moving into solution and 
carried to we t~ands via ground water w l l~ be reduced as a 
result of the reduced deep percolation. Overland f l ows whic~ 
also provide water to wetlands are not eliminated. 
'T'lM Natu.'" Ruoure •• eonMtvltioft Set'\l'ke wottts hend"'~.,.d wktt 
dM A~ ~ 10 con..,.... MftI .... te.ouru. Oft privet. I.,. ... 
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AN EQUAL OPPORTlJNrTY PROVIOER AND EMPLOYEH 
This prc:ect provides an oppcrtunity for agricultura_ 
produce~s withi~ its bounda~:es to participate on a voluntary 
basis ir. thi s federal fundec program. Locatlons and numbe~s 
of part~~~pants are not know at this t ime. 
Mitigat:cn for any losses a~e discussed in the Mitigation 
Features sectio n of the plan. The approach presented in this 
section should state that we~lands are mitigated on a function 
for func:ion basis which is USDA/NRCS policy. 
The Wate~shed Agreement impl:es the sponsors are in 
concurre~~e with the plan, which states mitigation will occur. 
The role of the NRCS is to p~ovide technlcal and 
administ~ative assistance to implement individual participant 
contrac:s as s:ated in the Responsibilities s ection of the 
plan . T~e Ope~ation, Mainte,-ance, and Replacement section of 
the plar. states that it is t~e partlcipants responsibility t o 
maintai r. all a~plied conse~Jacion practices. 
Based or. know~ edge of the Na::onal Water Quality Assessment 
Program ' NAWQA ) , being car~:ed out by the United States 
Geologic~l SurJey (USGS ) ar.c the United States Environmental 
Protect~cn Age~cy's (EPA) 3:9 project, which is within the 
wate~she~ project's boundar:es as we_ l as di s cussions with the 
Co l oradc Depa~:~ent of Health and Environme nt regarding their 
plar.ned ·.~ater 9lality study in the Lower Arkansas River, it 
was felt :hat a conside~able amount of data will be available 
t o eval~~:e th~s project. In addi tion to the above mentioned 
activit~es, NRCS wlll conti~ue wate~ budget monitoring as long 
as it fee~s it is nec~ssarf to dete~ine project impacts. 
The 319 ~~ojec: proj~ct is cr.going therefore final results of 
this prc:ect a~e no~ av~ ila~:e. 
Since:::-e::!, 
:tj/IJ~ tI ' ST~HEN ? BLACK""'~J 
State Cc~serVa:ionis~~ (7-
fP r r- qr-;.v ~ ,Ll lPUrU 
USDA 
~ 
United States Department of Agriculture 
Natural Resources Conservation Service 
760 South Broadway Phone: 785-823-4500 
Salina, KS 674014642 FA)(: 78>823-4540 
SUBJECT: PDM - Highline Breaks Watershed 
Draft Commer.ts 
TO: Steve Black. State Conservationist, NRCS 
Lakewood, Colorado 
DATE: October 22. 1998 
FILE CODE: 390-0 
We have reviewed the Watershed Plan and Environmental Assessment for the Highline 
Breaks Watershed which you distributed for comments in February of th is year. We have 
no comments on the plan. 
Dollar values pertaining to water quality and environmental benefits are rather difficult to 
measure therefore we are pleased to see your staff develop methodologies to measure 
2";~ 
TOMAS M. DOMINGUEZ 
State Conservationist 
cc: 
Lonnie Schulze, SRC, NRCS. Salina. KS 
Duane Evans. Economist. NRCS. Salina, KS 
Evans:vw: 1 0/20/98 
black.doc 
The Natura' Ra.scurc.e3 Conservauon Servtce wonu 
I'\anc-in-nand Wtttl ttl . Amencatl peeple to ccn.serv. 
natural resources en pl1vat8 Iatlds. 
USDA IS AN EOUAL OPPORTUNITY PROVIDE"! AND EMPLOYEi'! 
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Project Formulation 
Appan::':ix C 
Investigation and Analysis Report 
Water quality and quantity problems in and along the Arkansas River have long existed. 
Various state and federal agencies have collected data fo many years. Local groups 
recentiy have begun looking for possible ways to address the problems. 
A project was initiated by the East and West Otero SCDs. Their request for assistance 
was directed to the NRCS field offices in Rocky Ford. 
The purpose to be served by the project are agricultural water management and 
watershed protection. This project is being formulated to improve water quality. both 
surface and groundwater, reduce irrigation induced erosion to acceptable levels, and 
more effectively conserve and use available water supplies by improving irrigation 
efficiency. 
There is a concern that the geology of this area, along with current land use practices 
are adversely affecting the water quality of the surface and ground water. This concern 
over nitrates and heavy metals in the wells, irrigation drainages and Arkansas River and 
its potentially harmful effects on human health, fish and wildlife has been studied by 
scientists from the US Geological Survey, the US Fish and Wildlife Service and the US 
Bureau of Reclamation. 
Land use in the project area consists of rangeland and irrigated crop land. Most of the 
problems that surfaced were on the irrigated land. To conduct an inventory which would 
be representative of the area, NRCS personnel decided to collect data on the majority 
of the irrigated operators. Farm interviews and investigations were used to collect the 
data on a field by field basis. 
The data collected consisted of: Cropping pattern, present irrigation systems and 
needs, soils, crop rotation and inputs, irrigation efficiencies, resource conditions, 
possible measures to be considered, and the extent of these measures needed to 
address the sponsors' concerns. In addition to the interviews, reports from the Colorado 
Cooperative Extension Service, U.S. Census Bureau, and a private engineering lIere 
reviewed to determine the availability of hired farm labor in the 1950s and during the 
period 1976 to 1985. These reports were also used to determine the amount of 
seepage from ditches and canals before and after Pue::>lo reservoir was constructed. 
The magnitude of the needs were derived by extrapolation of the inventoried data. 
Various field scale models were used to analyze the effects of alternatives. These 
models include FURCAL (a furrow irrigation evaluation program); SIRMOD (a irrigation 
evaluation program developed by Utah State University in Logan, Utah). 
Some assumptions were made for the purpose of analysiS. The project watershed is 
not in a sink. There is a direct link between leaching, nitrates, and selenium 
concentration in the ground water. 
71 
A detailed water quantity and quality study was conducted fOf the Lower Arkansas River 
Basin, of which this wa ershed is a part of. This study, completed in 1992, along with 
additional data that has since been published helped define the significance of problems 
and needs in the watershed. 
Based on the nee s, alternative treatments were developed. Since all the irrigated land 
has similar soils and problems, the entire watershed was used as a treatment unit. 
Various levels of treatment were used as alternative plans. The effects of each 
alternative related to the sponsors' concerns were evaluated. Estimates of the effects of 
each practice within an alternative were made. These effects were extrapolated in the 
same fashion as the inventoried needs. The overall effect of an alternative was derived 
from these estimates as well as including an expected application factor. The draft 
watershed plan and environmental assessment was reviewed by NRCS state staff 
specialists having responsibility for engineering, soils, agronomy, range conservation, 
biology, forestry, economics, and geology. The sponsors selected an alterna'ive which 
is the recommended plan. 
Environmental Considerations 
Field inventories of the irrigated land were carried out on approximately 90 percent of 
the project area. These inventories in :iuded a field investigation specifically targeted at 
wetlands. An environmental evaluation was carried out for the recommended plan and it 
was determined that an Environmental Impact Statement was not needed. 
78 
Engineering 
Irrigation water management will be improved by lining irrigation ditches ,installing 
underground irrigation pipe, and surge values on farms. 
Increased assistance will be provided to agricultural producers to install reengineered 
irrigation systems and adjust set times and lengths of run such that irrigation water will 
be applied effectively, thereby reducing deep r>9I"colation and runoff. 
79 
Water Quality 
Water quality analysis of the Arkansas River Basin area began in the late 1930's by 
checking for salinity. Water quality investigations have been conducted by various 
groups and agencies. They have analyzed the surface and ground water for; sodium, 
magnesium, chloride, arsenic, lithium, strontium, iron, nitrates, boron, sulfate's, 
selenium, uranium, etc. and sediments. In the mid 1980's, a program to identify the 
nature and extent of irrigation induced water quality pr blems was started. This 
program, heightened the concem over toxic contaminants in irrigation drainages and the 
Arkansas River and their effect on fish, wildlife, livestock, and domestic water users. 
The Colorado Department of Health has standards for most chemicals found in the 
ground and surface waters of the project area. Some of these standards are exceeded 
in the Arkansas River Basin. Total dissolved solids do not have a standard in this 
portion of Colorado. 
Most chemical elements that effect water quality in the Arkansas River are found in the 
soil parent material of the marine shales. These chemical elements Move into selution 
as irrigation water is applied. It then moves downward toward the aquifer through deep 
percolation and seepage. The concentration increasing as it moves <Sown through the 
soil profile. 
Most of the irrigated acres are furrow irrigated. Water is applieJ at a high rate a<'ld the 
furrows are steep and have no residue to prevent erosion of the so~ . The relative 
clean water from Pueblo Reservoir exacerbates the fjroblem. The resulting 
sedimentation causes significant problems. 
Computer am,lysis using Agronomy Tech Note #34, st-o s that VnCt03sing irrigation 
effectiveness reduces selenium dissolution fnom the marine shales, as well as reducing 
irrigation erosion. 
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Geology 
The geologic information for the project was obtained from special reports. 
(1) "Uraniferous Waters of Southeastern Colorado - A Function of Geology, Climate 
and Land Use, 1993." 
(2) 'Technical Note - Conservation Planning for Water Quality Concerns Toxic Element 
- Selenium. - Water Quality Series No. W1, March, 1993. 
(3) Reconnaissance Investigation of Water Quality Bottom Sediment and Biota 
associated with Irrigation Drainage in the Middle Arkansas River Basin, Colorado and 
Kansas, 1988,89. USGS Water Resources Investigations Report 91-4060, prepared in 
cooperation with USFS and USBR, Denver, CO, 1991. 
(4) Limestone-Graveyard Cr eks and Highline Breaks Watersheds on-site Investigation 
and Trip Report - Pueblo, Otero, Bent and Prowers Counties, Colorado, February 1995, 
Mitchem, P.S., PG. 
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Economics 
The procedure used to analyze this project was to develop a Future -Without- Project 
condition from the information gathered from the field. This was used a the basis to 
compare alternatives that would meet the sponsors objectives. Damage investigations 
and evaluation methods described in the NRCS Economics Handbook Part II , were 
followed to evaluate damages. The National Watersheds Manu&1 was also used to 
develop incremental analysis. It was found that improvement of the present on-farm 
irrigation systems was a viable alternative as EPA and state standards for nitrate and 
selenium levels and sediment reduction could be met. Enduring and management 
practices, including surge irrigation systems was the only viable method to meet the 
EPA and state water quality standard for nitrate and selenium. This thus became the 
only candidate plan that met the 4 aspects of completeness, effectiveness, efficiency 
and acceptability. 
Part 612 Water Quality of the Natior11 Resource Economics Handbook was used to 
measure benefits from improving water quality by reducing water pollution from non-
point sources. Partial budgets were developed from the inventory data to show the 
change in net income due to changes from reduced sediment and erosion costs, 
irrigation efficiencies, fertil izer usage, irrigation labor cost changes that occur with the 
installa ion of the more irrigation efficient irrigation systems, and reduced operation and 
maintenance costs to on farm ditches. Irrigation water management, nutrient and pest 
management are very important practices in meeting EPA and state standards. 
A combination of practices were used for each increment for improved surface and 
groundwater, water quality and quantity, irrigation induced erosion reduction that met 
the test of completeness, effectiveness, efficiency and acceptability. To determine 
benefits versus cost, using incremental analYSiS, emphasiS was placed on achieving the 
greatest net return for planned actions. It was on this basis that an alternative was 
selected as the National Economic Development (NED) plan and which is the 
recommended plan. 
Figure 504-20 Summary of incremental analysis for evaluation units. 
Average Annual Dollars-
increment incremental total incremental total net 
benefits benefits costs costs benefits 
mgmt. practices 189,100 189,100 125,200 125,200 63,900 
enduring practices 820,900 1,010,000 716,600 841 ,800 168,200 
Prices 
Current prices were used for project installation, operation, maintenance and 
replacement costs. EQIP, Field office ACP, L TA and Great Plains practice costs were 
used where possible and applicable. Engineering costs estimates were developed for 
the enduring practices by the planning, area and field office staffs. Cost data was also 
obtained from local companies in the area. Fertilizer and other crop inputs and costs 
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were obtained from the local suppliers and producer interviews. Current normalized 
prices were used for agricultural commodities. 
Period of Evaluation 
A period of 25 years was used as being the expected useful life of the project. The 
interest rate for converting benefits, replacement costs as well as federal and other 
costs, to a common time base and in discontinuinQ !-...:!iJre benefits was 67/8% 
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Civil Rights 
This program or activities conducted under this agreement will be in compliance with the 
nondiscrimination provision as contained in Titles VI and VII of the Civil Rights Act of 
1964, as amended, the Civil Rights Restoration Act of 1987 (Public Law 100-259), and 
other nondiscrimination statutes, namely, Section 504 of the Rehabilitation Act of 1972, 
and the Age Discrimination Act of 1975. They will also be in accordance with regulation 
of the Secretary of Agriculture (7 CFR15, Subparts A & B), which provide that no person 
in the United States shall , on the grounds of race, color, national origin, age, sex, 
religion, marital status, or handicap, be excluded from participation in, be denied the 
benefits of, or be otherwise subjected to discrimination under any program or activity 
receiving federal financi",1 assistance from the Department of Agricultl.re or any agency 
thereof. 
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EFFECTS OF THE RECOMMENDED :"LAN ON RESOURCES 
OF PRINCIPAL NATIONAL RECOGNITION 
Hlghline Breaks Watershed, Colorado 
Type of Resources Principal sources of Measurement of Effects 
National Recognition 
Air Quality Clean Air Act, as amended Dust in air from irrigated 
(42 U.S.C. 185b-7 et seq.). cropland will be reduced 
significantly. 
Area of particular concem Coastal Zone Management Not present in planning 
within the coastal zone Act of 1972, as amended area. 
(16 U.S.C. 1451 et seq.). 
Endangered and Endangered Species Act of No effect 
threatened species critical 1973, as amended (16 
habitat U.S.C. 1531 et seq.). 
Fish and Wildlife habitat Fish and Wildlife Wetland/aquatic habitat 
Coordination Act (16 U.S.C. significantly improved 
Sec. 661 et Seq.). 
Floodplains Executive Order 11988, Channel sedimentation 
Floodplain Management significantly reduced 
Historic & cultural National Historic No effect. 
properties Preservation Act c' 1966, 
as amended (16 U.S.C. 
Sec. 470 et seq.). 
Prime and unique farmland CEQ Memorandum of No effect. 
August 1,1980, Analysis of 
Impacts on Prime of Uniq a 
Agricultural Lands in 
Implementing the National 
Environmental Policy Act, 
farmland Protection Policy 
Act of 1981 . 
Wate, Quality Clean Water Act of 1977 Sediment delivered to 
(33 U.S.C. 1251 et seq.). Arkansas River reduced. 
Toxic contaminants leached 
into groundwater 
minimized. Selenium level 
of Arkansas River within 
watershed reduced well 
ba:DW stata standard. 
Wetlands Executive Order 11990, No negative effects 
Protection of Wetlands anticipated. Negative 
Clean Water Act of 1977. impacts would be mitigated. 
(42 U.S.C. 1857h-7, £1 
seq.). Food Security Act of 
1985. 
Wild and scenic rivers Wild Scenic River Act, as Not present in planning 
amended (16 U.S.C. 1271 area. 
.... 
et seq.) . 
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Arkansas River - Major Water Supply of 
The Highline Breaks Watershed 
Canal through the irrigated cropland 
Irrigated fields of vegetables 
Gated pipe 
. , ! 
. . . 
.. ' . .. ' .,' 
. .. ... . . 
Slide Gate 
Trash Screen 
II tJ 
Construction of concrete 
lined field ditch 
Furrow irrigation 
Cleaning irrigation water fO( 
concrete lined ditch 
Orifice adjustment on gated pipe 
/1 
Polyacrylamide dispenser 
Plastic Gated Pipe in alfalfa 
Surge Irrigation 
Surge Valve 
Onion Harvest 
Sacking Onions 
Onion Packing Shed 
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